WILLIAM JACKSON, MASTER OF THE STEAMSHIP 


“COUNSELLOR.” Prarytier ts ERROR. 


l prawns 


ALLEN, WEST & BUSH; BROWN BROTHERS & 
COMPANY. ET AL. 


NO). -30)65. 


BROWN. RROTHERS & COMPANY. PLatntiers ux Error. 
lb ersus 


ALLEN. WEST & BUSH, ET AL. 


ARGUMENT FOR ALLEN, WEST & BUSH. 
DEFENDANTS IN ERROR. 

Defendants in Error. doing business in New Orleans, under 
the firm name of Allen, West & Bush, sold.in New Orleans, 
on June 3, ISS4, to Alfred F. Jones. one of the defendants in 
the lower Court. 268 Bales of Cotton. for the price of $12665.25 
terms cash. 

On the fellowing day. Jones received warehouse delivery of 
the Cotton. 

On June 6th, Jones received from the master or agents of the 
steamship “Counsellor,” then loading at New Orleans, for 
Liverpool, a Bill of Lading for the Cotton—and on the same 


day, the Cotton was in possession of and in course of being 


loaded on said steamship. 
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He who has sold to another any movable property, which 
* is not paid for, has a preference on the price of his property 
‘over the other creditors of the pours haser, whether the sale be 
‘made on a credit or without, if the property still remains in 
* the }) ssession of the purchaser, 
‘So that. although the vendor may have taken a note, bond 
‘or other acknowledgment from the buyer, he still enjoys the 
privilege. 
Any person whe wiady sell thie (id ; vltuval products of the 


_ / nated Shoat S ijl the City of Ne if Orleans shall he r ytitled ten a 


special lve it and privilege thereon fo secure the payment of the 


* purchase money, for and during the Space of ive days only, 


. athe ;" thre date or delive ri. within which fare thie i¢ ndor shall he 


~ entitled to se the Sane ti whatsoerer hands or place they 
™ pray bi found, and his claim for the purchase money shall have 
” pres SePnCe rer ail othe <. [i fhe vy ndor ree 8 @ writte i order 

tor the deli ery of any su Yh produ is. ana should say therein 


"* Shiset thie pie Tei j, hi pPrered fathonul rendor ~ privilege, then no 


The portion of Article 322; cised constituted no part of 
the original Article Pi us to IS54. the vendor of agneul- 
tural products of the United States, sold in New Orleans, had 


onlv the ordinarv vendor's hen given bv the part ot the Article 


The en W lost Torever the Instant the possession or owner°r- 
ship passed from the pur@faser to a third person. 
The want of a law for the better protection of vendors of 
such agricultural products sold in New Orleans, shortly after 
» uf the decision in the case of Campbell cs. Penn, 7 An., 371—a 
decision which the Supreme Court of Louisiana said, in the 
ease of Gumbel rs. Beer. 36 An... 490." threatened the destruc- 
* tion of agricultural industry in this State "—found expression, 
first inan Act of the Legislature. found on page 45 of the Ses- 
sion Acts of 1854. and, finally, on page 363 of the Session Acts 
of 1855. The differences in the body of the two Acts are 
verbal merely. 
In revising the Civil Code, in 1IS70, the Act of 1855 was 
added bodily to Art. B22 i. iis amendatory thereto. and 1s, in 


totice he rerbis. as italicised 1 thus brief. 


dn The first case under the Acts of 1554 and 1855, reported, wae 
that of Miltenberger rs. Hateh ldrech, intervgnor, 13 An., 
528. The sale was for cash, the price not paid, and the cotton 
im possession of intervenor as a pledge to secure advances 


made bv him to the vendee. Plaintiffs seizure was made 


w.thin the tive davs of delivery, and his privilege was ad- 


judged to he first. and he entitled to he paid by preference to 


the pledgee. 

But it was contended in the Circuit Court on behalf of Brown 
Brothers & Company, that heing the holders, as pledgees or 
purchasers, of the Bill of Lading for the Cotton, they were in a 
different and better position, than a purchaser of such Cotton, 


without such Bill, but to whom there had been actual delivery. 


It is submitted that the contention finds support neither in 
the adjudicated cases in Louisiana, nor in the general commer- 
cial law. 

The second reported case in Louisiana under the Acts referred 
to was that of Tyree rs. Sand Miller. interve ior, 24 An.. 363 
wherein an Alabama lien, sin ilar to that given by our own law, 
was enforced in the State “of Louisiana. In that case, mter- 
venor was the purchaser of the cotton from Sand, who had not 
paid for it. A Bill of Lading had been issued for the cotton, 
and though by some mistake it had not been taken in the 
nume of Miller, yet the Supreme Court treated the case as if 
the bill of lading had been assigned regularly to him: but did 
not, hecause of such bill of lading, consider him in any hetter 
right than any other purchaser of the cotton without such’ bill, 
would have been. The reasons of the cuse were all founded in 
our law, and the Alabama lien enforced because the purpose of 
our law accorded therewith. 

Then follow two cases, in which Mr. Justice Morgan delivered 
the opinions of the Supreme Court ( Delgado & Co., rs. Wilber 
& Co., 25 An., 82, and Howell & Co. rs. Parish, 26 An., 6), in 
bath which CHSCS the Loutsiana National junk Was intervenor, 
holding bills of lading, iw pledge, to secure advances made 
upon the cotton upon the faith of those Bills. 


In the former ease, Mr. Justice Morgan and two other mem- 


bers of the Court held the amendment to Art. 3227 (to wit: 


the act of Noe) dic not apply 
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Art. 3194 of the Code of 1825, now Art. 3227 of the Revised 


priviege to the vendor (a)i movables sold by 


him for cash or on credit, over the creditors of the pure haser, 


if the property remaimed it) Possession oft the latter: but iT 
ISD4. the Legislature. for reasons of publie interest. however. 


o 


’ 


if just and necessary To formulate (tii erce prion and 


and reinforcement of the privilege on 


* agricultural products of the [nited States. sold in New Or- 


} 
leans. from the term of five davs from delivery, in whatsoerer 


‘hands or place they might be found. 


7 The Incorporation oO} the Act of S54 Into the Revised 
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. (‘ode as part ol the old \rt. S197. now 3). amounts to demon- 


. stration. that the creneri rule laid down itl the first paragraph, 


which restricted the privilege to the case where the property 


had contin ied 1 the thre 2 at the vendee, Wis, from the 
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beginn ner modified sO us TO ¢ x tend the exer ise of such privi- 
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a. 
within five days of the date of delivery, whatever the terms of 


sale were W here th + price Wis unpaid and the vendor had hot 
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* Our conception of the entire legislation and of the juris- 


™ prudence Is, therefore, that the vendor of agricultural pro- 


: line Ts ot the | nited States. sold 1D New Orleans. has al hen 
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‘on the commodity sold for the payment of the unpaid price, 


; ; | es . : 
whether the sale was made for cash or Oji eredil. and Is entitled 


* to enforce it ly seizure ol the enti 7 article, either in the 


we rece] 


possession of the vendee, or in the hands of third. parties, 
within live days after delivery thereof, provided, he has not 
waved it. and perhaps provided the Sime has not heen 
pledged on the faith of a properly issued warehouse or similar 


. oF bill of lading 
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summary of its conclusions of law, by the Court, in Gumbel 


rs. Beer ( page 194). to wit: * prot ided he” (the vendor ) “* has 
‘not waived & (the special hen meaning, ) * and, PERHAPS, 
. provided the same has not heen ralidly pledged on the faith of 
“ properly issued warehouse or similar receipt ov bill of lading.” 
it is not improbable that the contention of plaintiffs In error 
would have been unheard of. 

In the first place it is proper to Say that the proviso is obiter. 
Neither party claimed under a warehouse or Bill of Lading. 
kor the decision of the question hefore the (Court. it Wits a 
matter of no consequence what were or might he the rights of 
oT pledgee “on the faith of il properly issued warehouse or simi- 
* lar receipt, or bill of lading.” 

In the Circuit Court it was contended that this proviso was 
intended to stamp the title evidenced by a Bill of Lading, with 
il quality that did near Pilss by sale and actual delivery of the 
property itself-—that while sale and actual delivery did not 
divest the vendors five diary s hen. “ /n whatsoerer hands oj 
* place the products might be found ’——a salegor pledge of Bill 
of Lading would divest such len. 

This contention ts based upon Act No. 150 of the Legislature 
of Louisiana of 1868 (Session Acts, p. 193), and Act No. 72. of 


IST6 (Session Acts. }). 115). 


The Act of IS6S is entitled “ An Act to prevent the issue of 
* false receipts or bilis ot lading and to punish fraudulent 


‘transiers of property Dy cotton presses, whartingers and 


‘ others.” 

(Art. 114 of the Constitution of Louisiana of 1868 pro- 
vides that the object or obje ts of every law ot the Levislature 
shall be expr ssed in its title.) 

Section 5 of the Act provides, * That no master, owner or 


é ’ . . 
agent of any boat or vessel * * * * = shall sign or give 


‘anv bill of lading, receipt. * * for any merchandise or 


an | 


‘ property by which it shall appear that such merchandise or 
‘property has been shipped on board of any boat, vessel, 
a * a uniess the Sale shal] have heen actually shipped 
‘and put on board, and shal! be at the time actually on board, 
ae delivered to such hoat. vessel, . ° ag to he carried or 
‘conveyed as expressed in said bill of lading. receipt or other 
* yous her or document. — 
section 6 of the Act pro’ ides ; * That cotton press receipts 
given for any coods, wires, mnere handise, grain, Hour or other 
* produce or commodity stored or deposited with any cotton 
‘ press, wharfinger, or other person, or any bill of lading given 
DY any forwarder, hoat. vessel, railroad, transportation or 
‘ transfer company, may be transferred by endorsement thereon. 
‘and any person to whom the same may be transferred shall. 
he deemed and taken to be the owner of the goods, wares. 
* merchandise, grain, floffr, or other produce or commodity 
; therein specified, so far as to give i slicdatyy fo any pledge, lien 
' Or fransfe y made or created by such person OF JEFSONS, but no 
‘ property shall be delivered except on the surrender and cancel- 
‘ lation ot said original receipt or bill of lading of | or | the 
* endorsement of such delivery thereon; in case of partial 
“ti delivery, all cotton press receipts or bills of lading, however. 
‘which shall have the words * not negotiable” plainly written 
* Or stamped ani the face thereof. shal] he exenipt from the 
prov isions of this Section. 
Section Y proviaes, That all receipts, bills of lading, vouchers, 
v other documents issued by any cotton press, wharfinger. 
‘ forwarder, or other person, boat, vessel railroad, transporta- 
* tion, or transfer company, as by this Act provided, shall be 
* pegotiable by endorsement in blank, or by special endorsement, 
7 ae the same manner and to the same extent as bills of e?X~- 
* change and promissory notes are negotiable.” 


Act No. 72 of 1876. 1s entitled “ An Act governing the man- 


10) 


* ner in which cotton press receipts, warehouse receipts, or the 
* rece ipts of other castodians of any property whatever, shall 
‘ be issued, in all eases where such receipts shall or may be used 
‘or pledged as collaterai security for money advanced or bor- 
‘rowed on faith of the property therein specified, and govern- 
‘ing the delivery and disposal of the property for which such 
* rec eipts may be issued. - 

The last paragraph of Section 2 of the Act reads: “ All 
‘ warehouse receipts intended for pledge under the provisions 
‘of this Act, shall be paraphed before being issued, as follows: 
‘For hypotheecation in aceorcance with the provisions of this 
Act.” 

Section 4 of the Act provides, * That parties who may bor- 
* row money on the faith of warehouse receipts, representing 
‘ property in store, shall file their affidavit with the pledgees 
‘ that such property is theirs, the pledgors’ personal property ¥ 

wr other fact giving him the right, under the Act, to pledge 
‘the warehouse receipt. 

Section 5 provides: * That the vendor's lien of five days, now 
‘allowed in commercial transactions for the payment of the 
‘ purchase price, shall not be affected by the provisions of this 
* Act. ercept in case in which a warehouse rece ipl has been 
‘ pledged as collateral for money borrowed. The holder of the 
‘ warehouse receipt shall be considered and held as the actual 
‘owner of the property described in the receipt, and no clause 
‘in this act shall operate to the detriment or injury of the 
‘holder of a warehouse receipt, to the extent of the value of 
7 the property specitied, made and issued mn accordance with and 
. under thre provisions of this Act; provided, that where the 
‘factor, agent or pledgor may have wrongfully pledged, in vio- 
‘lation of this Act, any property, the lien of the owner shall 


“be valid even against the third holder of the warehouse 


' receipt. 


The plaintiffs In error held no mare house re erpl nor has 
their possession of the bill of lading any of the accompani- 
ments required by section tof the Let is above quoted. 

Section 8 of the Act provides, “That all warehouse receipts 
‘as by this Act provided, shall be negotiable by endorsement in 
* blank, or by special endorsement, in the same manner and to 


‘the same extent as hills of exchange and promissory notes 
‘now are. 

No other part of either of the Acts quoted from have the 
remotest relation to the issues in the instant case. 

In Delgado rs. Wilbur & Co., 25 La. An., 82. already referred 
to. the Court said: “ The sixth section of the Act of 1868, con- 
* cerning the transfer of bills of lading and the effects of those 
* transfers 1s only i legislative sanction given to the commercial 
* law, of universal apple ation, DS which 1t 1s held that a bill of 
* lading, legally transferred, gives title to all the property it 
‘represents. Jt does not clash with the statute of 1855, incorpo- 
‘pated in the 3227th Article of the Cod “ie 

And coneerning both Acts, the Court in Gumbel rs. Beer, 36 
La. An.. p. AN, said as follows: 

\ patient and careful examination of the two Acts, of 
* TS6S, p. 105, No. 150, and of 1S76, p. 11s, No. 72. satisfies Us 
“ that neither was de siqned fa repeal lhe Acts Of 1854 and 1855, 
‘as now embodied in the Rerised Code as Article 32297. 


* The object of the former Act. as its title indicates, was to 
‘ prevent the issue of false receipts or bills of lading, and to 
- punish fraudulent transfers of property by cotton presses, 
‘ wharfingers and others. 

* The purpose of the latter, as announced by its title, was to 
‘ govern the manner in which cotton press and other receipts 
‘should be issued, and the delivery and disposal of the 
— property for which such rec eipts may he issued. 


It is true that by Section ) of that last Act, while ‘the 


i pledged iLS collateral] for money borrowed: 


aa a 


L*2 


** vendor's lien of five days’ privilege now allowed in commer- 
‘cial transactions, for the payment of the purchase price,’ 
‘is formally recognized, and is declared as ‘not to be affected 
, by the provisions of this Act. there ts a stipulation that it 
. shall not prevail *“In case a warehouse receipt has heen 
pre=- 


‘rided. that when the * ” " " pledgor may have 


» al » 


‘wrongfully pledged, in violation of this Act, any property, 
‘the lien of the owner shall be valid even against the third 
‘ holder of the warehouse receipt. 

es The guarded language used,” concludes the Court, “1 


‘ expressive of the unwillingness of the law-giver In any way 


oo (except in that specially mentioned, which does not arise ih 


* this controversy ) to impair, alter or abridge the len pre- 
‘ viously conceded in favor of merchants or vendors of agricul- 
“tural products of the United States. Besides, it may be a 
* watler of in puiry how far the derogation, howe rer exceptional, 
‘may he deemed « rpres ed in the tithe af the law.” 

Since this cause was tried in the Circuit Court, the very ques- 
tion contended for by the Plaintiff in Error has come before and 
heen decided by the Supreme Court of Louisiana, in Harris, 
Parker & Co. rs. Nicolopulo, 38 An., p. 15. 

The Court said: * This case presents the question whether 


, the unpaid vendor of Cotton, or the holder for value of the 


* bill of lading for it, shall prevail in a contest for the amount’ 


‘of the purchase price. 
. » - . . * * 

* The defendant bought fifty-nine bales of cotton from the 
‘plaintiffs for $2707.12, on January 3, 1885, and did not pay 
‘for it. The cotton was delivered on January 5th, following. 
‘and the plaintiffs instituted this suit for the recovery of the 


spam 


price within the five days specified in Article 3227 Revised 


‘Civil Code. Meanwhile, between the delivery and the mstitu- 


* tion of this suit, the purchaser, Nicolopulo, had shipped the 


‘ cotton. drawn his hill of exchange against it. and the bill of 


* exchange with bill of lading attached was bought by the Cit- 


ve 


‘izens Bank for full value. both bills having been endorsed and 


‘delivered to the Bank and the cotton being on shipboard. 


* ~ * * - - - 


* The Bank contends that the Act of ISOS, to prevent the 


‘issue of false receipts or bills of lading, and to punish fraudu™ 


* lent transfers of property by cotton presses and others, over- 


‘ rides and repeals the preference given to the vendor of agn- 
‘cultural products, whenever the purchaser has shipped the 


‘cotton and trausferred the bill of lading for value. 


* The point was not presented in Gumbel rs. Beer, 36 An... 
isd. Nevertheless, we. think the principles therein an- 


nounced control this case, and the whole rensoning in that 


‘ opinion foreshadows our conclusion In this. 


= The Milention of thie Leaislature ha protect thee rendor or 


‘ agricultural products adarnst thie ietii def. ford preteen fare atter 


‘ theiy sale, was first manifested a little more than tiirty years 


~ agzo, and if has heen persistently sania consistently udher to 


** ever since. The Aet of lS. Wiis, of COoOuUTSse, included in the 


Bi revisal of the following year, nnd it Wiis Incorporated in the 


‘ (‘ode pon its revisal in ISO Jurisprude nee had meanwhile 


‘ recognized that intention in all its fullness and had enforced 


* 4t whenever Occusion Arose., 


* The Act of IS6S recognized the negotiability of bills of 


* lading. and declared that the transferer of them shall be 


— 
ol 
* 


‘deemed and taken to be the owner of the goods therein speci- 


* tied. so far as to give validity to anv pledge. len or transfer 
| a 


made or created by such person. Acts, p. 194. But this was 


only the announcement in general terms of certain qualities 


: imparted to bills of lading. and a declaration that the trans- 


feree of them under normal circumstances should have and 


(~ 


ae Wiis deenred the oOWwher so far iis 


* exercise certal rights. 
to vive validity to his pledge of them, or hen upon them. or 


transfer of them; but it requires ver different and much 


* stronger and more precise language te OXPTess the intention 
that a lien given the vendor, within a given time absolute, 
; and overmastering ever other claim. which legislation heal 
; created ana jurisprudens - enforced, was to he done imwiy with 


‘and abrogated. ‘The enactment in the same statute whereby 


a criminal offence is created. and a violation of its provisions Is 
* declared punishable with severe penalties, does not add force 
‘to the suyvestion that the vendor s hen was intended to be 


‘ destroyed, or that it was to be relegated to a lower rank in 


the scule ot privileges und subordinated toa Dit of lading. 


= Kiven if this were less clear, the subsequent leyislation ot 
IS76. \cts. }?. lis. would piri if beyond eavil. for if Is there 
: enacted that the vendors hen ot tive dave. now allowed itt 


‘commercial transactions for the payment of the purchase 


price, shail not be affected hy that Let. except where nu OMe 


j / j . , 
sitildi sé recep has been pledged (is collateral Sa beddaade if liHij'@ 


} j } j 
rowed, and ii ordei fh? if Hidy Cole within aiT henent ai thi 


, 
7 a ree prion, thie receipl wiitst f paraphed, hefore issife, ~ FOR 


HYPOTHECATION, 


~ »* 


“ Had it been intended that bills of lading should, wander any 
" Cle winstances., have been wiveli priority ike, thie 4 ndor s lien 


' and have accorded il rank alongside of warehouse receipts, apt 


language would have been found to eX press that intention. 


-" ana the circumstance tht \\ irrehhouse re“ e1pts were oivel Sie hy 
“dignity by name. and no mention is made of bills of lading. 
" show ‘ thiat the Levislature intended to onfine this alteration 
" of the law Ta the rormel 


-~ P ; 


The Act of IS76) hes uupressed upon it throughout th 


= ne et, 


a (a 


the Intention to vive Hs pri rity to it parva phed metre house 
rece ap and nothing el se . ’ - 

The opinion just cited ws but stating it} another way the 
declaration of the Court in Delgado cs. Wilbur & Co., 25 La. 
\n.. SY. that the “ sixth Section of the Act of ISOS, concerning 

the transfers of bills of lading and the effects of those trans- 
* fers is only a /i gistative sancltou wivel to the commercial law 
‘of universal application, by which it is held that a bill of 

lading, legally transferred, gives title to all the property 1 

represents, and does not clash with the Act of 1So4. made 
part of Article 3227 of the Code 

Benjamin on Sales. Sec. SO4: " A bill of lading ww not nego- 

tiable in the same sense as a nll of exe hange ane. therefore, 
* the mere honest possesscon of a Inll of lading endorsed in 
* blank, or in which the goods are made deliverable to bearer, 
“Is not sti ly nu titte to the coos iis the like HOSSOSSIOT) of a bill 
‘of exchange would be to the money promised to be paid by 
‘the exceptor, The endorsement of a bill of ladina gives nO hette) 

reghe her thie ood s fhan the endorser himself had 

The italics are Mr. Ben) ith ns 

In a foot note, Smith » Mercantile Law ( Holeombe & Ghol- 
sons edition), p. 370. it is said the subject of endorsement and 
transfer of bills of lading has lately undergone critical examin- 
ution. leading to a modified enunciation of the law 

7 The endorsement ana tragster of it bill of lading mnounts to 

nothing more than a <Yiuibho seal delire if on the OOS. ly the 
te lan«ruage of Lord Killen borough. in Newsom is ; hornton. t) 

Kast , 41. ° a can operate no farther than a direct de livery of thie 

* goods would hare done. Ut is demonstrated by the American 
‘editors of Smiths Leading Cases. vol. 1. 751. note to Lick- 
- barrow ms, Mason. lth wn ible ne elaborate analysis of the 
. acl judi ated CUSEeS, that the POSSESSION of the Di ot lading can 


-" } ! 1 
clothe the holder with no wreater powers than would result 


LU 


from the ikt tual POSSESSION of the roOUs it does not consti- 
* tute title in itself, and, as in some cases of transfer of nego- 
* tiable instruments, dispense with the rule, nemo plus juris ad 
*alienum transferre pote sf UE Ft pst habet. 

In Gurney vs. Behrend, 3 El. & b., 622. Lord Campbell, 
C. J..draws a distinction between a bill of exchange and a 
bill of lading. .. ae a lading is wot, like a bill of ex- 
* change OT Proniissor note, a nevotiable Instrument which 

passes by mere delivery, to a bona fick transterree for Valu- 
* able consideration, without regard to the title of the parti s who 

make the transfer. Although the shipper that have endorsed 
‘in blank the bill of lading, deliverable’to his assigns, his 

right is not affected by the appropriation of it without his 
‘authority. If it be stolen from him, or transferred without 
* his authority. a subsequent bona fide transferree for value 
‘cannot make title under it as against the shipper of the 
' goods. The bill O} lading only repre sents thie good s. and fii 
‘this instance THI TRANSFER Ol! rhit SYMBOL DOES NOT 
* OPERATI VOR! PHAN \ TRANSFER OF WHAT IT REPRE- 
* SENTED. 

In the face of the cases of Gumbel cs. Beer. and Hawkins & 
Roberts is beer. it cannot be i mutter of discussion. that if 
these intervenors had bouunht the cotton Wi question, ih market 
overt. and had uccepted delivery of it «nH hind its such pur- 


chasers, plaintiffs lien would have attached, and they might 


, : ‘. ; . ‘ .** 
uve xe] eq if _ 2 wharlsoererl hands or HACE. found to 
} 


secure the unpaid purchase price, 

The authorities quoted show that the transfer of the symbol 
ot ownership, the Du ol lading, cull have no vreuter effect than 
the transfer of the property itself. 

Houston, on the law of Stoppage in Transitu. page 148, 


refel ring to (| t Lct Ls nme 1%) V iet.. Oli the subject ot bills oft 


’ 


lading. savs: “ It seems thet the statute has not altered the 


—_ =a See 


ll 


‘rule. that the endorsement of a nll of lading gives no better 
‘ right to the endorsee than the endorser himself had, and that 


‘in this respect a bill of lading differs from a bill of exchange 


* in the same wav as it did before the statute. 
In Pollard rs. Vinton. 105 U.S. 8S. C.. the Court said of a 
ball of lading and its transter Dy endorsement: ry A Dil of 
“lading is an instrument well known in commercial trans- 
* actions, and its character und effect have been defined by 
' se judicial decisions. In the hands of the holder tt is evidence 
* of ownership, Sper lal or venerial. of the property mentioned 
“in it, and of the right to receive said property at the place 
* of deliverv. Notwithstanding it is intended to pass from 
) * hand to hand. with or without endorsement and it is efhea- 
* clous for its ordinary purpose in the hands of the holder 
* it jis not a negotiable instrument or obliyvation int the sense 
‘ that it bill of exchanye or promissory note is Its transter 
‘does not preclude, as in those cases, all inquiry into the 
‘transaction in which it onmginated, because it has come into 
‘the hands of persons who have innovertly paid value for it. 
* The doctrine ot honda fids pruare hasers applies to it o1 ly in il 
* limited sense. 
In the case just cited, Mr. Justice Miller was the organ of 
the Court. Mr. Justice Strong delivered the opinion in Shaw 
. rs. Railroad Co.. 101 U.S. 8. C.. O61. 


In the latter case, the Bank, in Philadelphia, had lost pos- 
session of the original ill of lading by the fraud of Kuhn & 
Brother. who transferred it to Miller & Brother. The ques- 
tion was whether Miller & Brother acquired thereby a good 


title as against the Bank. 


* In considering this question,” says the Court, * it does not 


‘uppear to us necessary to inquire whether the effect of the 


‘bill of lading in the hands of Miller & Brother is to be de- 


* termined by the law of Missourn. where the bill was given. or 


iS 


oe by the law of Pennsvivania. where the cotton was received. 


‘ The statutes of both States enact that bills of lading sha// be 


~ 
. 


ibe qgotiable hy endorsement and delive ry. The statute of Penn- 


‘ sylvania declares simply, they * shall be negotiable and may 


‘be transferred by endorsement and delivery;’ while that of 


* Missouri enacts that * they shall be negotiable by written en- 


‘ dorsement thereon and delivery, TT, the Saale wmanner as bills 


‘of exchange and promissory notes. There is no material dif- 


‘ference between these provisions. Both statutes prescribe 


‘the manner of negotiation, 1. e., by endorsement and delivery. 


Neitner statute undertakes to detine the effect of such a 


* transter. 


* We must. therefore. look outsides the Statutes to learn what 


‘they mean by declaring such instruments negotiable. W hat 


‘is negotiability 2 It is a technical term, derived from the 


‘usage of merchants and bankers, in transferring, primarily, 


‘bills of exchange, and afterwards, promissory notes. At 


‘common law no contract was assignable, so as to give to an 


* assignee il right to enforce it by suit in hus Own nhame. To 


‘this rule bills of exchange and promissory notes, payable to 


: order or bearer. have been admitted exceptions, made such by 


‘the adoption of the law merchant. They may be transferred 


‘by endorsement and delivery, and such a transfer is called 


‘negotiation. It is a mercantile business transaction, and the 


sie capability ot being thus transferred. so as to vive to the Pll- 


‘dorsee the right to sue on the contract in his own name, ¢s 


‘what constitutes negotiability. The term * negotiable ’ 


‘expresses, at least primarily, this mode and effect of a 


‘ transfer. 


The Court then go on to state certain consequences that fol- 


low the endorsement and transfer of a bill of exchange or 


promissory note. as, the lability of the endorser, the loss of 


right to set up against a boud fide holder for value, before ma- 


1 


turity, defences that might have been set up against the 
payee, and the title of a bona fide purchaser for value of a lost 
or stolen bill of exchange or promissory note, and say: 

" But none of these consequences are Mecessdr ty attendants 
‘or constituents of negotiability or negotiation. They may 


‘exist without them. A bill or note past due is negotiable, if it 


he payable to order or bearer. but its endorsement and deliv- 


‘ery do not cut off the defence of the maker or acceptor 
‘ against it. nor create Such a contract as results from an en- 
‘ dorsement hefore maturity, and does not vive to the purchaser 
‘ of a lost or stolen bill the mghts of the real owner. 

It does not necessarily follow, therefore, that because a 
‘Statute has made bills of lading negotiable by endorsement 
‘and delivery, all these consequences of an endorsement and 
aelivery of ills and notes, before maturity, ensue or are in- 
‘tended to result from such negotiation. 

~ * a ca * * * 

* The function of a bili of ladmg is entirely different from 
‘that of a bill or note. It is not a representative of money, 
‘used for the transmission of money, or for the payment of 
‘debts or for purchases. It does not pass from hand to hand 
‘as bank notes or coin It is a contract for the performance 


‘of a certain duty. True, ¢s a symbol of ownership of the 


qoods COTE d hy if (i repre “4 ntatire of those goods, But if the 
‘goods themselves be lost or stolen, no sale of them by the 
‘ finder or thief, though to a bona fide purchaser for value, will 
‘divest the ownership of the person who lost them, or from 
ny whom they were stolen. Why. then, should the sale of the 
s symbol Or mere repres ntative of the qoods hare such effect 
. - . * 7 * - 

* Bills of lading are regarded as so much cotton, grain, iron 

‘or other articles of merchandise. The merchandise is very 


‘often sold or pledged by transfer of the bills which cover it.” 


4) 


See Walter rs. Ross, 2 Wash., U.S. C.C., 286-7. 

In Lickbarrow rs. Mason, 1 Smith's Leading Cases, (Hare & 
Wallace's Notes), p. 1058, Buller, J., said: “This brings me to + 
* the two great questions in the cause, which are, undoubtedly, 

* of as much importance to trade as any questions which ever 
‘can arise. The first is, whether at law the property of goods 
‘at sea passes by the endorsement of the bill of lading? The 
‘second, wheth¢r the defendant, who stands in the place of the 
‘ original owner, had a right to stop the goods ‘nm fransitu ? As 
‘to the first, every authority which can be adduced from the 
‘ earliest period of time down to the present hour, agrees that 


‘at law the property does pass as absolutely and as effectually 


as if the goods had been actually delivered into the hands of 
* the consignee. 


Authorities to the same effect might be cited without 


number. see 
The negotiable character of a bill of lading is a qualified one, 
the power to piss the goods by its encorsement and delivery, 
but to confer no other title to the goods than the delivery of 
the goods would have conferred, 
Let us apply these principles under the law of Louisiana to 
the case at bar. 
Under Article 3227 of the Civil Code, before the passage of 
the Acts of 1854 and 1855 and their incorporation into the Ar- 
ticle, the vendor of property, whether for cash or on credit, had 
lien thereon, to secure payment of the purchase price, as long 
as the property remained in possession of the rendee, ~— 
Sale and actual delivery of the property to a third person, 
or symbolic delivery thereof, by endorsement and delivery of 
the bill of lading to the purchaser, divested the hen. 
7 


The civil law and the common law. so far. differ in no respec t 


except that. under the common law, delivery to the vendee 


divested the hen: under the civil law it existed as long as the 
property was in possession of the vendee. 

But the Statutes referred to. and the amended Code for cer- 
tain limited transactions and for certain definite PUPpPoses, 
went further. and provided that the vendor, in New Orleans, 
of agricultural products of the United States. should have a 
SPECTAIL /ien thereon. to secure pavinent of the purchase 
price, for and during the space of five days cn'y after the day 
of delivery. within which time the vendor might seize the same 
in whatsoerer hands or place they micht he found. and his 
claim for the purchase pric should have preference over all 
others. 

During the limited time mentioned, nothing was to be suf- 
fered ty) stand het ween the vendor and his hen. \s to pur- 
chasers, as in Gumbel rs. Beer. and Hawkins & Roberts rs. 
Beer. and as to an endorsee of a bill of lading. as in Tyree rs. 
Sand, and in Harris. Parker and Co.. rs. Nicolopulo, the ven- 
dors len has heen held paramount hy the Supreme (‘ourt of 
the State And im no ease. though in two cases, to wit: Del- 
gado rs. Wilbur. 24 An.. 88. and Howell rs. Parish. 26 An.. 6. 
the intervenor has held bills ot lading. has that fact constituted 
an element in the Conrt sommion m favor of the holder—and it 
Is scarcely conceivable that the transter of the symbol merely of 
ownership should effect, what the transfer of the cools them- 
selves would fail to do 

The cases of Florsheim Bros. rs. Howell, 323 La. An.. 1188, 
and Pheips Kk Co.. rs. Howell, 35 La. An... SS. were quoted by 
plaintiffs in error in the Cireuit Coart, as contrary to the doe- 
trine herein contended for. Ut is enough to savy that neither 
case was based on the provision of the closing paragraph of 
Article 3227 of the Louisiana Code. invoked by defendants in 
error. 


Defendants in error further submit that this cause 1s to be 


determined according to the law of Louisiana, creating the 


special len for which they are contending: that the rights 
of the purchaser of a bill of lading. or the pledgee thereof 


law 


for value, ure the Siite hy haw, and ure sO recognized by 
and by the highest Court in Louisiana, as in the commercial 
world outside; that the creation of liens and the granting of 
remedies, by State Statutes, is not repugnant to any principle or 
rule of the general commercial law; and that there is no ques- 
tion In the Case, involving il conthiet between the purisprude nee 
of Louisiana and any such rule or principle. 

It might as well be said that because the laws of Louisiana 
recognize the lien of the vendor upon personal property after 
its delivery to the vendee, while the common or the genera} 
commercial law does not. then that the remedy for enforcing 
the vendors lien in any eca-e in the Federal Court must be 
denied. ‘The Admiralty law is full of imstances where liens 
outrank every right or title, except that aequired by purchase 
through an Admiralty Court. Builders’ and mechanics’ lien 
laws furnish other instances where the Statute protects | 


favored creditor against the world: and. it is submitted. that 


where the Court has jurisdisdiction, as between parties and for 
amounts dependant on such hens, the United States Court 
equally with the State Court is competent to vive the remedy 
accorded by the low al law. 

[t is submitted that the rule of decision is as set forth in the 
34th Section of the Judi lary \ct of 1780 (Section bake Revised 
Statutes), and, that the law of Louisiana invoked in no wise 
trenches upon the domain of commercial law within the mean- 
Lligy of that term as stated Wn 

Swift vs. Tyson, 16 Peters. pp. 18 and 19: 


Railroad Co. rs. National Bank. 102 U.S.S. C.. pp. o4 and 57. 


Oates rs. National Bank. 100 U. 5S. & ©... 246: 


Mercer County is, Has ket, | Wal... : 


7 


Congling’s Treatise, Fifth Ed., pp. 138, 140. 
(gain, the State Statute and the jurmsprudence of the State 
(‘ourts founded thereon. relate to matters of i med y alone. 

By the Fourth Section of the Act of Congress of March 3. 
IST5. it is provided “that when any suit shall be removed from 
*a State Court to a Cireuit Court of the Umited States, any 
* attachment or seq stration of the goods or estate of the 
‘ defendant had in such suit in the State Court, shall hold the 
: coods or estate so attached or sequestered to answer to the 
° tinal judgment or decree in the sime manner as by law they 
* would have been held to answer final judgment or decree had 
‘it been rendered by the Court in which suit was com- 
‘*menced.” &e. This cause was removed from the State Court 
to the Cireuit Court under the Act of IS75. 

And Rev. Stat. U. S.. See. 916. giving in Cireuit and District 
Courts of the United States to the plaintiff * similar remedies, 

by attachment or other process, aguinst the property of the 
‘defendant. which are now provided by the laws of the State 
‘in which such Courts 1s held for the Courts thereof.” 

The title of Brown Bros. & Co. to the Cotton. was encum- 
hered with the lien of the vendor, as they knew it was liable 
to be. They took the Cotton or the Bill of Lading represent- 
Ing it. cum onere. 

As was said by the Supreme Court of Louisiana in Gumbel 


rs. Beer, 36 La. An.. 494. “ the plaintiffs having their hen and 
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KOBERT F. CAMPBELL VS. SAMUEL H. WADE. 1 


1 [n the Supreme Court of the United States. 


Ropert F. Campse ty, Plaintiff in Error, 
i's 


SAMUEL H. Wapbe, Vefendant in Error. 
On writ of error to the supreme court of the State of Texas. 


Be it remembered that on May 1, 1884, Robert F. Campbell, who 
is plaintiff in error, filed, as appellant in the supreme court of the 
State of Texas, at Austin, Texas, a transcript of the record of the 
district court of E] Paso county, Texas, in a certain suit brought 
and determined in said district court, No. 398, entitled Robert F. 
Campbell vs. Ward Blanchard; which said transcript, with its indorse- 
ments, is in words and figures as follows, to wit: 


Caption. 


STaTE OF Texas, County of El Paso: 


At a term of the district court begun and holden at Ysleta, within 
and for the county of El Paso, before the Hon. T. A. Falvey, and 
ending on the 5th day of June, A. D. 1883, the following case came 
on for trial, to wit: 

Original Petition. 


Tue Srate or Texas, County of El Paso: 
y 
In the District Court. April Term, 1883. 


R. F. Campsett, Plaintiff, ) 
v8. - No. 398. 
Warp B. Brancuarp, Defendant. } 


2 To the district court of said county : 

Robert IF. Campbell, complaining of Ward B. Blanchard, 
represents that both the plaintiffand defendant reside in the county 
of El Paso, State of Texas. Plaintiff further shows to said court that 
the defendant, Ward B. Blanchard, is and was on the 16th day of De- 
cember, 1882, the county surveyor of said E! Paso county, within and 
for the State of Texas; that on or about the 16th day of December, 
1882, the said plaintiff, by virtue of an act to provide for the sale of a 
portion of the unappropriated public lands of the State of Texas and 
the investment of the proceeds of such sale, approved July 14th, 1879 
and an act to amend sections one and six of said act, approved 
March 11th, 1881, made application for the purchase of about one 
hundred and fifteen thousand acres, more or less, situated in El 
Paso county, Texas; that the lands applied for by said plaintiff, as 
aforesaid, are fully described in Exhibit “A,” which is hereto 
attached and made a part of this petition; that at the time said 
plaintiff made application to said Ward B. Blanchard for the pur- 
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chase of said lands as aforesaid the same was vacant and unappro- 
priated public lands of the State of Texas and subject to sale and 
purchase under the aforesaid acts; that at the time said plaintiff 
made application to said Blanchard for the purchase of said lands 
the said defendant, Ward B. Blanchard, received, filed, and 
recorded plaintiff’s said application, and plaintiff paid 
o to said Blanchard his lawful fees for receiving, filing, and 
recording the same, and demanded said Blanchard to make 
for him a survey of said lands, as required by law; that plaintiff 
has tendered to suid Blanchard his legal fees, to wit, twenty-two 
hundred (2200.00) dollars, for making said surveys; yet, though 
often requested, said Blanchard has failed and refused and still fails 
and refuses to make said surveys, to plaintiff’s irreparable damage, 
in this, that the time required by law within which the survey of 
suid lands shall be made soon expires. Wherefore plaintiff prays 
that said defendant be cited to answer this petition, and that on the 
hearing of this cause plaintiff have his writ of mandamus to com- 
pel said defendant Blanchard or his successor in office as surveyor 
of El Paso county to make the survey, according to law, of said 
lands herein described in Exhibit “A” for plaintiff and return the 
field notes of the same to the general land office of Texas, and that 
he have judgment for both general and equitable relief. 
R. F. CAMPBELL. 
RECTOR & THOMPSON, | 
Att’ys for Plaintiff, Rob’'t F. Campbell. 


Subscribed and sworn to before me this the 16th day of March, 
1883. 
[SEAL. | J. A. BUCKLER, 


Notary Public, El Paso Couniy. 


4 Exuipit “A.” 
Ex Paso, Dec. 4th, 1882. 

To W. B. Blanchard, the county surveyor of El Paso county, Texas. 

Sir: In accordance with an act of the Legislature of the State of 
Texas entitled An act to provide for the sale of a portion of the unap- 
propriated public domain of the State of Texas and for the investment 
of the proceeds of such sale, approved July 14th, 1879, and the — sup- 
plementary thereto, [ apply for survey of the following-described 
land, to wit: Beginning atthe N. E. corner of section No. 1,in block 
No. 66, township No. 9, of the Texas and Pacific railway lands, 
thence east 18 miles to the N. W. corner of section No. 6, in block 
62, town. 9, of the T. & P. railway survey; thence south to the north 
line of block No.3, in the name of G., H. & 8. R. R. Company ; thence 
west with said north line of block No. 3 and also with north line of 
block No. 5 of same company to a point due south of s.ction No. 48, 
in block No. 66, township No, 8, of the Texas and Pacific railway 
lands; thence north to the place of beginning, to be surveyed in 
tracts of 640 acres each. 


(Signed) R. F. CAMPBELL. 
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I accept service and waive citation this March 16th, 1883. 
WARD B. BLANCHARD, 
County Surveyor El Paso County, Tez. 
5 Endorsement: No. 398. R. F. Campbell vs. W. B. Blan- 


ehard. Original petition. Filed March 16th, A. D. 1888. 
Manuel E. Flores, clerk. 


Original Answer. 
In District Court. Fall Term, 1883. 


R. F. CAMPBELL ) 
v8. .No. 398. 
W. B. BLANCHARD. } 


And now comes the defendant in person and demurs to the plain- 
tiff’s petition, and savs that it shows no cause of action, and that the 
inatters and things therein set forth are not sufficient in law for him 
to have and maintain this action, and of this defendant prays judg- 
ment of the court, and that said petition be dismissed. 


WARD B. BLANCHARD. 


And for answer the defendant denies all and singular the alléga- 
tions in said petition, and puts himself upon the country, &c. 


WARD B. BLANCHARD. 


Endorsement: No. 398. R. F. Campbell vs. W. B. Blan- 
6 chard. Original answer. Filed May17th, 1883. M. E. Flores, 


clerk. 
Order of Court. April 20, 1853 


R. F. CAMPBELL ) 
ve. »No. 398. 
W. B. BLANCHARD. } 


Case called and no jury demanded. 


Order of Court, May 21, 1883. 


R. F. CAMPBELL ) 
vs. - No. 398. 
W. B. BLrancuarp. } 


This day came the plaintiff, by attorneys, and the defendant, in 
person, and thereupon said cause came on to be beard by the court 
upon the pleadings and evidence; and, the court being of the opin- 
ion that the defendant ought to recover, it is ordered, adjudged, and 
decreed by the court that the plaintiff take nothing by this suit. and 
that the defendant go hence without day, and that he have and re- 
cover of the plaintiff his costs in this behalf expended, and that he 
have his execution. It is ordered that execution issue for the use 
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of the officers of court against each party, respectively, for the costs 
by him in this behalf incurred, and plaintiff in open court excepts 
to the judgment of the court and gives notice of appeal to the su- 
preme court; and, it further appearing to the court that this 
order was made on the 17th inst. and was omitted to be en- 
tered in the minutes of said day, it is the order of the court 
that the same be entered nunc pro tune. 


Exurpit “A.” 
Aareed Statement of Facts. 


Et Paso, Dec. 4th, 1882. 

To W. B. Blanchard, the county surveyor of El Paso county, Texas. 

Str: In accordance with an act of the Legislature of the State of 
Texas entitled An act to provide for the sale of a portion of the un- 
appropriated public domain of the State of Texas and for the in- 
vestment of the proceeds of such sale, approved July 14th, 1879, 
and the — supplementary thereto, I apply for survey of the follow- 
ing-described land, to wit: 

seginning at the N. E. cor. of section No. 1,in block No. 66, town- 
ship No. 9, of the Texas and Pacific railway lands, thence east 18 
miles to the N. W. cor. of section No. 6, in block 62; town. 9, of the 
T. & P. railway survey; thence south to the north line of block No. 
3, in the name of the G., H. & 8S. R. R. Company; thence west with 
said nurth line of block No. 3 and also with north line of block No. 
5 of same company to a point due south of section No. 48, in block 
No. 66, township No. 8, of the Texas and Pacific railway lands; 
thence north to the place of beginning, to be surveyed in tracts of 
640 acres each. 


R. F. CAMPBELL, 


~ Endorsement: R. I’. Campbell vs. W. B. Blanchard. Agreed 
statement of facts. 


In District Court. Fall Term, 1883. 


R. F. CAMPBELL 
vs. -No. 398. 
W. B. Brancuarp. } , 


The following is a true statement of facts agreed upon between 
the plaintiff and defendant in the above-entitled cause, and it is 
agreed that said cause may be tried upon said statement as com- 
prising all the facts in said cause : 

lst. The defendant, W. B. Blanchard, was, on the 16th dav of De- 
cember, A. D. 1882, the duly elected and qualified county surveyor 
of El Paso county, in the State of Texas, and still is such county 
surveyor. ; 

2nd. That on the 16th day of December, 1882, the plaintiff, 
under and by virtue of au: act of the Legislature of the State of Texas 
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to provide for the sale of a portion of the unappropriated public 
lands of the State of Texas and the investment of the proceeds of 
such sale, approved July 14th, 1879, and an act to amend sections 
one and six of said act, approved March 11th, 1881, made application 

for the purchase of about one hundred and fifteen thousand 
9 (115,000) acres of land, more or less, situated in El Paso county, 

Texas; that said application was in writing and filed with 
said W. B. Blanchard, as county surveyor, and in his office and in 
office hours, on the said 16th day of December, 1882, and that plain- 
tiff making said application was a responsible person ; thatthe lands 
applied for by said plaintiff as aforesaid are fully described in Exhibit 
“A” which is heretoattached and madea partof thisstatement of facts ; 
that at the time said plaintiff made application to said W. B. Blan- 
chard for the purchase of said lands as aforesaid the same was vacant 
and unappropriated public lands of the State of Texas and subject 
to sale and purchase under the aforesaid acts and situated within 
the Pacific railway reservation ; thatat the timesaid plaintiff made 
application to said Blanchard for the purchase of said lands the said 
Blanchard received, filed, and recorded plaintiff’s said application, 
and plaintiff paid to said Blanchard his lawful fees for receiving, 
filing, and recording the same, and demanded of said Blanchard 
that he make him a survey of said lands as required by law; that 
subseyuently, on the 14th day of March, 1883, plaintiff tendered to 
said Blanchard his legal fees, to wit, twenty-two hundred ($2,200.00) 
dollars for making said surveys; that said Blanchard refused to ac- 
cept said fees and refused to make said surveys because, as alleged 

by him and in his objection, the said acts of the 14th of July, 
10 1879, and 11th of March, 1881, authorizing said sale had been 

suspended by the act of the Legislature of Texas, approved 
Jan’y 22d, 1883, and under said last-named act said Blanchard de- 
clined to make said survey ; that at the time of filing said applica- 
tion by plaintiff there was no other file on said land. 

R. F. CAMPBELL, Plaintiff. 
WARD B. BLANCHARD, Defendant. 


Endorsement: No. 398. R. F. Campbell vs. W. B. Blanchard. 
Agreed statement of facts. Filed May 17th, 1883. M. E. Flores, 
clerk 

In District Court. October Term, 1883. 


R. F. CAMPBELL ) 
vs. + No. 398. 
W. B. BLANCHARD. } 


A true statement of all the facts proven upon the trial of the above- 
entitled cause is embraced in the following agreed statement of facts 
filed in said cause on the 17th day of May, 1885, to wit: 
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Statement of Facts. 
In District Court. Fall Term, 1883. 


R. F. CAMPBELL ) 
v3. No. 398. 
W. B. BLANCHARD. f 


The following is a true statement of facts agreed upon between 
the plaintiff and defendant in the above-entitled cause, and it is 
agreed that said cause may be tried upon said statement as 

BI comprising all the facts in said cause: 

Ist. That defendant, W. B. Blanchard, was, on the 16th 
day of December, A. D. 1882, duly elected and qualified surveyor of 
El Paso county, in the State of Texas, and still is such county sur- 
veyor. 

2d. That on the 16th day of December, 1882, the plaintiff, under 
and by virtue of an act of the Legislature of Texas to provide for 
the sale of a portion of the unappropriated lands of the State of 
Texas and the investment of the pruceeds of such sale, approved 
July 14th, 1879, and an act to amend sections one and six of said 
act, approved March 11th, 1881, made application for the purchase 
of about one hundred and fifteen thousand (115,000) acres of land, 
more or less, situated in El Paso county, Texas; that said applica- 
tion was in writing and filed with said W. B. Blanchard, as county 
surveyor, and in his office, in office hours, on the said 16th day of 
December, A. D. 1882, and that the plaintiff making said applica- 
tion was a responsible person ; that the lands applied for by plaintiff 
as aforesaid are fully described in Exhibit “A,” which is hereto at- 
tached and made a part of this statement of facts; that at the time 
plaintiff made application to said W. B. Blanchard for the purchase 
of said lands as aforesaid the same was vacant and unappropriated 
public lands of the State of Texas and subject to sale oad purchase 
under the aforesaid acts, and were situated within the Pacific 

12 «railway reservation; that at the time plaintiff made said 
application for purchase of said lands to said W. B. Blanchard 

the said W. B. Blanchard received, filed, and recorded said applica- 
tion and plaintiff paid to said Blanchard his lawful fees for receiv- 
ing, filing, and recording the same, and demanded of said Blanchard 
that he make for him (plaintiff) a survey of said lands as required 
by law ; that subsequently, on the 14th day of March, 1883, plaintiff 
tendered to said Blanchard his legal fees, to wit, twenty-two hundred 
dollars ($2,200.00), for making said surveys; that said Blanchard 
refused to accept said fees and refused to make said surveys because, 
as alleged by him and in his opinion, the said acts of the 14th day 
of July, 1879, and 11th of March, 1881, authorizing said sale had 
been suspended by the act of the Legislature of Texas approved 
January 22d, 1883, and under said last-named act said Blanchard 
declined to make said survey ; that at the time of filing said appli- 


. 


cation there was no other file on said land. 
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Exuisit “A. 
Ext Paso, Dec. 4th, 1882. 
To W. B. Blanchard, the county surveyor of El Paso county, Texas. 


Str: In accordance with an act of the Legislature of the State of 
Texas entitled An act to provide for the sale of a portion of the un- 
appropriated public domain of the State of Texas and for the 
13 investment of the proceeds of such sale, approved July 14th, 
1879, and the act supplementary thereto, I apply for a survey 
of the following-described land, to wit: Beginning at the N. E. cor- 
ner of section No. 1, in block No. 66, township No. 9, of the Texas 
and Pacific railway iands, thence east 18 miles to the N. W. corner 
of section No. 6, in block No. 62, township No. 9, of the T. & P. rail- 
way survey; thence south to the north line of block No. 3, in the 
name of G., H. & S. R. R. Company; thence west with said north 
line of block No. 3 of same company to a point due south of section 
No. 48, in block No. 66, township No. 8, of the Texas and Pacific 
railway lands; thence north to the place of beginning, to be sur- 
veyed in tracts of 640 acres each. 


(Signed) R. F. CAMPBELL. 


We agree that the foregoing are all the facts proven upon the 
trial of this cause. 
DAVIS & BAELL, 
Att’'ys for Plaintiff. 
WARD B. BLANCHARD, 
Defendant. 


I do hereby certify that I have carefully examined the above and 
foregoing statement of facts and approve the same as a true and cor- 
rect statement of all the facts introduced in evidence upon the trial 
of the above styled and numbered cause. 

T. A. FALVEY, 


Judge 20th Judicial District of the State of Texas. 


14 Endorsement: No. 398. R. F. Campbell vs. W. B. Blan- 
chard. Statement of facts. Filed May 29th, 1883. Manuel E. 
Flores, clerk, by A. Schildkuscht, Jr., deputy. 


In District Court, El Paso County. April Term, 1883. 
R. F. CAMPBELL 
v8. > No. 328. 
W. B. Buancwant. | 


Plaintiff, by his attorneys, files the following assignment of errors 
in the above-entitled cause, to wit: 


ie ROBERT F. CAMPBELL VS. SAMUEL H. WADE. 


Assignment of Errors. 


Ist. The court erred in rendering judgment for the defendant and 
in not rendering judgment for the plaintiff upon the agreed state 
ment of facts filed in this cause. 

2nd. The court erred in its judgment in refusing to award the 
writ of mandamus against the defendant, surveyor of El Paso county, 
as prayed for in the plaintiff's petition, because it is shown in the 
agreed statement of facts and the law applicable thereto. 

Ist. That this is a suit neither against the State nor against the 
head of any department of the State, and that the duties of the de- 
fendant, as surveyor of EK! Paso county, in making said survey were 

merely ministerial in their character and did not involve 
15 the exercise of any official discretion, and that plaintiff could 
maintain this suit against defendant. 

2d. That plaintiff by filing his application for the purchase and 
survey of the land described therein, at the time and in the manner 
as shown by said application, and by paying the defendant as sur- 
veyor his fees for filing and recording the same and demanding : 
survey of said land, and by the reception and recording of said 
application by defendant and the tender of the money to him by 
plaintiff for making said survey the plaintiff complied with all the 
conditions and requirements of the acts of the Legisiature approved 
July 14th, 1879, and March 11, 1581, for the purchase and appro- 
priation of said land under said acts, and thereby made a valid and 
binding contraet with the State for the purchase thereof. and ac- 
quired a vested right and interest in said lands which could not be 
impaired, affected, or defeated by any subsequent law of the State, 
and that the act of the Legislature approved January 22d, 1883, 
suspending the sale of the unappropriated public lands of the State 
did not and could not impair the said contract of plaintiff for the 
purchase of said lands nor affect nor defeat his vested rights therein. 

od. That said act of January 22d, 1583, was not retroactive in its 
operation and did not suspend the sale of the lands filed upon by 
plaintiff, 

DAVIS & BAELL, 
Attys for Plaintiff, Rob’t F. Campbell. 


Endorsement: No. 398. R. F. Campbell vs. W. B. Blan- 
16 chard. Assignment of errors. Filed June 11th, 1883. . M. 
Kk. lores, district clerk. 


Appeal Bond for ( oats. 


W. B. BLANCHARD ) 
vs. >No. 398. 
R. F. Camppety. } 
Whereas in the above numbered and entitled case pending in the 
district court of El Paso county, and at the regular term of said 
court, to wit, on the — day of May, 1883, the said Ward B. Blan- 


= 
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chard recovered a judgment against the said Robert F. Campbell that 
the said Robert F. Campbell take nothing by his suit for mandamus 
and for all costs of suit, from which judgment the said Robert F. 
Campbell has taken an appeal to our supreme court: 

Now, therefore, we, Robert F. Campbeil, as principal, and J. B. 
Catron and Charles Davis, as sureties, acknowledge ourselves bound 
to pay to Ward B. Blanchard the sum of five hundred dollars, con- 
ditioned that the said Robert F. Cumpbell, appellant, shall prosecute 
his appeal with effect and shall pay all the costs which have accrued 
in the court below or which may accrue in the appellate court. 

Witness our hands this 9th day of June, A. D. 1883. 

17 R. F. CAMPBELL. 
J. B. CATRON., 
CHAS. DAVIS. 


[ have fixed the probable amount of the costs of this suit of both 
the appellate court and the court below at one hundred ($100.00) dol- 
lars and approve the foregoing bond this 11th day of June, A. D. 
1883. 

MANUEL E. FLORES, 
Clerk District Court, El Paso County. 


Endorsement: No. 398. R. F. Campbell vs. W. B. Blanchard. 
Appeal bond for costs. Filed June 11th, 1883. M. E. Flores, dist. 
clerk. 


Bill of Costs. 
Tue STateE oF TEXAS: 


R. F. CAmMpsBe ct, Plaintiff, 
va. - No. 398. 
W. B. Birancuarp, Defendant. | 
Mr. Rob’t F. Campbell to officers of court, Dr. 


To costs accrued in above-entitled cause to adjournment of 
April term, 1883 : 


18 I I iis cir cice secesieenets eecieseeen erties bs 
Docketing COUS0.... .2c.<< coone 0 cee mamniiindaneireiaage 20 
Pine 6 SSRE.. cccenaneence ieiomanenas capaisaeaa a 90) 
Bastering 1 GROCRTNNES ocean cowecn ccancensnnqsucenbnin 15 
Entering 1 order -.-.--. wt hashed ap ecient, aeeniegutsindeniigipa ais aii 75 
Approving appeal bond -....-----~--. pcaccnnesviiecmbicnaa:: “me 
Entering final judgment......------ en tegnencesieuaiiliaaieasiuiaaa 75 
Taxing ccsts OGG 1 GH TR nk w ccna wocendandtnnsen 25 
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THe Srate or Texas, County of El Paso: 
In District Court of El Paso County. 


I, Manuel E. Flores, clerk of the district court in and for said 
county and State, hereby certify the above to be a correct account 
of the costs in above entitled and numbered suit up to this date. 
Witness my hand and the seal of said court, affixed at office, in 
town of Ysleta, this the 2d day of August, 1885. 
[SEAL. | MANUEL E. FLORES, 
Clerk District Court, kl Paso County, 
By W. P. STEVENSON, Deputy. 


19 Certificate of True Copy. 
Srate or Texas, County of El Paso: 


I, Manuel E. Flores, clerk of the dist. court in and for El Paso 
county, Texas, do hereby certify that the above and foregoing con- 
tains a true copy of all the proceedings in the cause No. 398, Rob’t 
F. Campbell vs. W. B. Blanchard. 

In testimony whereof I hereunto set my hand and affix seal of 
said court this the 2d day of August, A. D. 1883. 

(SEAL. ] MANUEL E. FLORES, 
Clerk District Court, El Paso County, 
By W. T. STEVENSON, Deputy. 


And afterwards, to wit, on June 2d, 1884, the death of said W. B. 
Blanchard was suggested and a motion made to make Samuel H. 
Wade, who was his successor, a party appellee in said supreme court 
as follows, to wit: 


Motion to Make Wade Def’t. Filed June 2, 1884. - 
Rop’t I. CAMPBELL, Appellant, 
Us. 
Warp Bb. BLancuarp, Appellee. 
Suit pending in the supreme court of Texas. 


Now come Rector & Thomson, att’ys of appellant, Rob’t F. Camp- 
bell, and sugyest to this court that the appellee (defendant below) 


has departed this life since the appeal in this case was perfected, and : 
that Samuel H. Wade has duly qualified as his successor and is now 
the surveyor of El Paso county, Texas. Wherefore they ask for pro- f 
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cess against said Wade to make him a party defendant to the 
20) above suit in lieu of the said Blanchard and for judgment 
against him, as prayed in petition of said appellant. The 
appellant attaches hereto affidavit, marked Ex. A, and asks that the 
same be treated as part of this motion. 
RECTOR & THOMSON, 
Att’ys for Appellant, R. F. Campbell. 


Ex. A. 
A ffidavil of Campbell. 
Tue Srate or Texas, County of El Paso: 
In the Supreme Court of Texas. Austin Term, A. D. 1884. 


Ron’t CAMPBELL, Appellant, 


Warp B. BLancnuarp, Appellee. 


Before me, a notary public in and for said county of El Paso, per- 
sonally appeared Robert Campbell, who, being by me duly sworn, 
says that he is the appellant in the above-entitled cause, and that 
Ward B. Blanchard, appellee in said cause, died on the 5th day of 
April, A. D. 1884, and that Samuel H. Wade is his successor in office, 
and has been duly appointed and qualified county surveyor of El 
Paso county and is now such county surveyor. 


R. F. CAMPBELL. 


Sworn to and subscribed before me this the 26th day of May, A. 
D. 1884. 
[SEAL. ] W. E. KNEELAND, 
Notary Public, El Paso Co., Tex. 


Afterwards, to wit, on June 13, A. D. 1884, there was filed in said 
supreme court an agreement by John D. Templeton, attorney 
21 general of said State, as counsel for appellee in said supreme 
court, to make the said Samuel H. Wade a party, as follows, 

to wit: 


Aareement of Counsel to Make Wade a Party. Filed June 13, 1884. 
In Supreme Court of Texas. Austin Term, 1884. 


R. F. CamMpsBett, Appellant, 
Us. 
Warp B. Birancuarp, Appellee. 


In the above cause I, John D. Templeton, attorney general of the 
State of Texas, do hereby waive service of process to make Samuel 
H. Wade, who is now the surveyor of El Paso county, a party de- 
fendant to the above styled and numbered suit; and I hereby enter 
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an appearance for said Wade in the above-entitled cause, pending in 
the supreme court at Austin, and agree that any judgment rendered 
in said cause shall be as binding on the State as though said Wade 
had been personally made a party to said cause as surveyor of El 
Paso county. 
JOHN D. TEMPLETON, 

Attorney General, Counsel for Appellee. 


Endorsement: R. F. Campbell vs. W. B. Blanchard. No. 5177. 
Agreement of counsel to make Wade a party. Filed in supreme 
court June 13, 1884. Chas. S. Morse, clerk. 


Afterwards, to wit, on June 28, A. D. 1884, an order was made 
tranferring said cause from Austin to Galveston. 

Be it remembered at a term of the honorable supreme 

22 court of the State of Texas, begun and holden at Austin on 

the 7th day of April, A. D. 1884——-present, Hon. A. H. Willie, 

chief justice, and Associate Justices Stayton & West—in cause Rob’t 

F’. Campbell vs. W. B. Blanchard, No. 5177, from Kl Paso Co., the 

following order was made: 


Copy Order to Galv’n. Filed Aug. 1, 1884. 


JUNE 28, 1884. 
Taken under advisement and transferred to Galveston. 


Endorsement: Campbellvs. Blanchard. No.5177. Copy of orders. 
Filed Aug. 1, 1884. Dan’l D. Atchison, @lerk. 


Afterwards, to wit, on January 16, A. D. 1885, an order was made 
referring said cause to the commissioners of appeals, as follows: 

Be it remembered that at a term of the hon. supreme court of the 
State of Texas, begun and holden at Galveston on the Sth day of 
January, A. D, 1885—present, Hon. A. H. Willie, chief justice, and 
Associate Justices J. W. Stayton and C. 8. West—in the cause R. F. 
Campbell vs. W. B. Blanchard, No. 1848, appeal El Paso, the follow- : 
ing orders were made: 


Copy Order Referring to Comm'rs. Filed Jan’y 16, 1885. 


JANUARY 16, 1885. 
Referred to commissioners of appeals. 


23 Endorsement: No. 1848. Copy of orders in supreme 
court at Galveston. R. F. Campbell vs. W. B. Blanchard. 
Filed in com’rs Jan. 16, 1885. Dan’l D. Atchison, clerk. 


Afterwards, to wit, on January 19th, A. D. 1885, the commission- 
ers of appeals made the award in said cause as follows: 

Be it remembered that at aterm of the hon. commissioners of 
appeals of Texas, begun and holden at Galveston on the 5th day 
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of January, A. D.1885—present, Hon. R. 8S. Walker, presiding judge, 
and Judges Watts and Deleny—in the cause R. F. Campbell vs. W. 
B. Blanchard, No. +¢/,, appeal El Paso Co., the following award 
was made, to wit: 


Copy Comm'rs’ Award Filed Jan'y 19, 1580. 


This appeal coming to us by reference from the supreme court, 
and the same having been duly considered, we make our report to 
said court that the judgment of the court below ought to be affirmed, 
and it is ordered that the clerk of this court transmit and return to 
the supreme court the record in this cause and opinion delivered 
by us, together with a certified copy of this order. 


[, Dan’] D. Atchison, clerk of the supreme court of Texas, at Gal- 
veston, and él officro clerk of the commissioners of appeals, hereby 
certify that the foregoing is a correct copy of the award mude by 
said commissioners of appeals in said above entitled and numbered 

cause. 
24 Witness my hand and the seal of said court, at Galveston, 
this 19th day of Jan’y, A. D. 1585. 
[SEAL.] DAN’L D. ATCHISON, Clerk. 


Endorsement: R. F. Campbell vs. W. B. Blanchare No. ,3J5. 
Copy of award by commissioners of appeals, at Galveston. Filed 


Jan’y 19, 1885. Dan’l D. Atchison, cl’k. 


And afterwards, on the same day, to wit, January 19, A. D. 1885, 
said commissioners of appeals delivered the following opinion in 
said cause : 


Copy Comm’rs’ Opinion. Filed Jan’y 39, 1885. 


Ropert F, Campsert, Appellant, ) 
is » i {). 


Warp B. BLancuarp, Appellee. } 
Appeal from the district court of El Paso county. 
Statement. 


On March 16th, 1883, Campbell sued Blanchard to compel him, 
as surveyor of said county, to survey for plaintiff the land described 
in his petition, which he alleged he had filed on under an act to 
provide for the sale of a portion of the unappropriated public lands 
of the State of Texas and the investment of the proceeds of such 
sale, approved July 14th, 1879, and an act to amend sections one 
and six of said act, approved March 11th, 1881. 

Plaintiff alleged, further, that said lands were vacant and 

20 unappropriated at the date of his said application, and that 
appellee received, filed, and recorded appellant’s application 

for the same, for which plaintiff paid appellee the fees allowed him 
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by law and demanded then and there a survey of said land. Plain- 
tiff alleges a tender of appellee’s fees in full for surveying said land 
and a refusal to make the survey thereof by appellee. Appellant 
prayed fora mandamus. Appellee answered by a general demurrer 
and a general denial. The case was tried before the court, and there 
was a judgment for defendant, from which plaintiff appealed to the 
supreme court. 

(For act of 1879 see Gen’! Laws, special session 1879, p. 48. Act 
amendatory thereof, see Gen’l Laws 1881, p. 24. Repealing Act, 
Gen’l Laws 1883, p. 2.) 

Appellant made his application for the survey Dec., 1882. 


Opinion. 


[t is claimed that appellant bad so far complied with the act of 
1879 as amended in 1881, which regulated the sale of the unappro- 
priated and vacant public domain in certain portions of the State, 
that it amounted to a contract between appellant and the State 
which could not be affected by the repeal of that act. 

This act provided that any person, tirm, or corporation desiring 
to purchase any of the lands therein designated might do so by 
having the same surveyed by the surveyor of the county or district 
in which the land was situated. Where a responsible party made 

application to the surveyor to survey land designated by him 
26 it was made the duty of such officer to make the survey 

within three months and within sixty days thereafter to 
record the field-notes and maps and to return the same to the Gen- 
eral Land Office. The fifth section of that act provides: “ Within 
sixty days after the return to and filing in the General Land Office of 
the surveyor’s certificate, map, and field-notes of the land desired to 
be purchased it shall be the right of the person, firm, or corporation 
who has had the same surveyed to pay or cause to be paid into the 
treasury of the State the purchase-money therefor, at the rate of 
fifty cents per acre, and upon the presentation to the Commissioner 
of the General Land Office of the receipt of the State treasurer for 
such purchase-money said Commissioner shall issue to said person, 
firm, or corporation a patent for the tract or tracts of land so sur- 
veyed and paid for.” 

[t is also provided in the eighth section that “After the survey of 
any of the public domain authorized by this act it shall not be law- 
ful for any person to file or locate upon the land so surveyed, and 
such file or location shall be utterly null and void.” 

From the record before us it appears that in December, 1882, the 
appellant applied to appellee, as the surveyor of El Paso county, to 
survey the land which he designated in his application, which was 
received and filed by the appellee; but before any survey was made 
or any other step was taken in the matter the Legislature, on 

January 22d, 1883, expressly repealed the act of 1879 
9 


27 authorizing the sale, after which appellant again applied 

for the survey, and then tendered the fees, but appellee then 
refused to make the survey, on the ground that the act of 1879 hav- 
ing been repealed he had no legal authority to make the survey. 
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This suit was then instituted to compel him to make the survey-and 
record and return the field-notes to the Land Office. 

Preliminary to a consideration of the real question involved it 
might, in this connection, be appropriately remarked that our bill 
of rights provides that “ perpetuities and monopolies are contrary 
to the genius of a free government, and shall never be allowed, nor 
shall the law of primogeniture or entailment ever be in force in this 
State.” 

Now, as to whether or not the authority which is conferred by the 
act of 1879 upon private corporations to buy and own lands in un- 
limited quantities, and without regard to the use to which it might 
be devoted, does not accomplish the very evils which were intended 
to be prohibited by the above-quoted section, and as to whether or 
not that part of the act of 1879 is in violation of the spirit and intent 
ef that provision are questions which are not directly involved in 
the decision of this case, and hence, as to them, we neither express 
nor intimate any opinion. 

The motive which prompted the Legislature to repeal the act of 

1879 is made to appear by the language used in the second 
28 section of the repealing act, which is as follows: “Whereas 

these lands are being daily sold, to the great detriment of the 
State, an imperative public necessity exists for the immediate pas- 
sage of this act, and that the constitutional rule requiring bills to 
be read on three several days should be suspended and this bill take 
effect from and after its passage, and it is so enacted.” 

This language not only evidences the motive that pronapted the 
repeal, but also the intent of the Legislature in passing the repeal- 
ing act. It was against the interests of the State to pe ‘rmit these 
lands to be sold under the act, and the L egislature intended to pre- 
vent any further sales to be made under it. 

In the construction of the repealing act it will not be assumed 
that the Legislature intended to give it such retroactive effect as to 
attempt the ‘impossibility of divesting vested rights or of impairing 
the obligations of « contract, provided that it is susceptible of a more 
reasonable construction. 

Without entering into any extended discussion upon that point 
it may be safely assumed that the Legislature intended by the re- 
pealing act to prevent any further sales being made by virtue of 
that repealed; but where parties liad so far complied with the terms 
of the repealed law as to have secured a vested right to the land, or 
to that extent that it must be considered as having matured into a 

contract between the party and the State respecting the land, 

then the Legislature did not intend by the repealing act to 

interfere with them. 
The mere expectation by appellant of receiving the land by 
an expected continuance of the act of 1879 would not constitute a 
vested right in the land. ‘To constitute it a vested right within the 
meaning of the rule the proceeding must have so far progressed under 
the repealed act, whilst it was in force, as to have become a title, 
either legal or equitable, to the present or future enjoyment of the 
land. 


8g 
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It clearly appears that no contract was made between the State 
and appellant respecting the land--that 1s, appellant had not so far 
complied with the terms of the act of 1879 before its repeal as to 
amount, in contemplation of law, to a contract. It will be observed 
that by the terms of the act of 1879 the appellant could not place 
himself in an attitude to demand of the State, as a matter of right, 
the purchase of the land until after it had been surveyed, &c. When 
the survey had been made and the field-notes had been returned to 
the General Land Office, then, by paying the purchase-money, he 
secured a right to the land. In other words, he had accepted and 
so far acted upon the proposition of the State, in the payment of the 
purchase-money, as to constitute it a binding contract between them, 
respecting the acquisition of the land by appellant; but the mere 
request to the surveyor to survey for appellant the lands designated 
would not bind appellant to purchase nor the State to sell the land: 
neither, under that state of case, is in any way bound to the other to 

proceed further in the matter. 
30 [It is very clear that, as presented, the appellant could not 

maintain his suit upon the ground that there was a binding 
contract between him and the State respecting the purchase of the 
land at the time the repealing act was passed ; and it is equally clear 
that he then had no such vested right in.the land as would survive 
the repeal of the act of 1879. His mere application for the survey 
did not vest in appellant any such right to or interest in the land as 
could have been conveyed by deed or transmitted through the stat- 
ute of descents. Such an application seems to have been considered 
by the Legislature of such slight importance that the land was not 
protected from location until after the survey had been made. 

It is well settled that a mandamus will not issue: to compel a 
public officer to perform an act unless it be clearly defined and en- 
joined by law, so that it does not involve the exercise of discretion. 
Durrett v. Crosby, 28th Texas, 687; Cullem v. Latimer, 4th Texas, 
O29). 

As was, in effect, said in Tabor v. Commissioners, 29th Texas, 508, 
the right of the applicant must be clear and unquestionable. 

Now, under the facts of this case, when the repealing act took 
effect, then there was no law authorizing the appellee to make the 
survey. If at all, that power had to be derived from the repealed 

act. ‘then the question would arise as to whether appellant 
3 had secured such right to or interest in the land as would bé 

protected from the operation of the repealing act, and the de- 
termination of that question would require the exercise of judicial 
discretion. : 

Upon the other points, however, it is clear that appellant did not 
have such vested right in or to the land at the time of the repeal as 
would be protected against the operation of the repealing act ; and it 
is equally clear that there was no such contract with reference to the 
purchase of this land as would be protected by the constitutional 
provision which declares that no law shall be passed impairing the 
obligation of a contract. 
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Our conclusion is that there is no error in the judgment,and that 
it ought to be affirmed. 
A. T. WATTS, Judge. 


JAN’Y 27, ’85. 
Report of com’rs of appeals examined & adopted and judgment 
affirmed. 
WILLIE, C. J. 


Justice West not sitting. 


Endorsement: No. 1848. R. F. Campbell vs. W. B. Blanchard. 
Filed in comm’rs of appeals Jan’y 19,1885. Dan’! D. Atchison, cl’k. 


And afterwards, to wit, on January 27, A. D. 1885, the said 

32 supreme court of the State of Texas, acting upon the said 

award and opinion and the report of the said commissioners 

of appeals, adopted the said award and opinion and affirmed the 

judgment of the said district court of El Paso county, rendering its 
judgment as follows: 

Be it remembered that at a term of the hon. supreme court of the 
State of Texas, begun and holden at Galveston, on the Sth day of 
January, A. D. 1855—present, Hon. A. H. Willie, chief justice, and 
associate justices J. W. Stayton & C. S. West, in the cause R. F. 
Campbell vs. W. B. Blanchard, No. 1848—the following orders were 
made: 


Copy — Judgment of Supreme Court. Filed at Austin Feb. 27, 1885. 


JAN’ Y 27, 1885. 

This cause having heretofore been referred to the commissioners 
of appeals for their examination and they having certified to this 
court their report and opinion affirming the judgment of the court 
below, and said report having been examined & their opinion 
adopted, it 1s therefore adjudged, ordered, and decreed that said 
judgment be in all things affirmed; that the appellee, W. B. Blan- 
chard, recover of the appellant, R. F. Campbell, and his sureties, J. B. 
Catron and Charles Davis, all costs in this behalf expended, and that 
this decision be certified below for observance. 


I, Dan’l D. Atchison, clerk of the supreme court of Texas, at the 
city of Galveston, hereby certify that the foregoing is a correct 
copy of all the orders made by this court in the above entitled and 

numbered cause at this place. 
33 In witness whereof | hereunto set my hand and affix the 
seal of said court at Galveston this 24th day of February, A. 
D. 1885. 
| SEAL. | DAN’L D. ATCHISON, Clerk. 


Endorsed: Copy of orders. In supreme court, at Galveston. R. F. 
Campbell vs. W. B. Blanchard. Filed in supreme court at Austin, 
Feb’y 27, 1885. Chas. S. Morse, clerk. 
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And afterwards, to wit,on February 27, A. D. 1885, said tran- 
script of record hereinbefore mentioned and all of said papers which 
had been before the supreme court at Galveston were returned to 
the clerk of the supreme court at Austin, where they properly be- 
longed, and the said opinion and judgment of the supreme court 
were duly recorded at Austin by the clerk of said supreme court at 
that place, and duly appear of record in his office. And afterwards, 
to wit, on May 9, A. D. 1885, the said Robert F. Campbell, who was 
the appellant in said supreme court, applied to the said supreme 
court for a writ of error from the Supreme Court of the United 
States to the said supreme court of the State of Texas, as follows: 


Petition for Writ of Error, &c. Filed May,9, 1885. 


To the Hon. A. H. Willie, chief justice of the supreme court of the 

State of Texas: 

34 The petition of Rob’t F. Campbell, a citizen of the county of 

E| Paso, in said State, respectfully shows that heretofore, to wit, 
in a cause pending in the supreme courtof the State of Texas, No.5177, 
and in which your petitioner, Robert F. Campbell, was appellant 
and Samuel H. Wade, who succeeded W. B. Blanchard, was appellee, 
the said supreme court, on January 27, 1885, rendered a final judg- 
ment and decree therein ordering, adjudging, and decreeing that 
the judgment of the district court of El Paso county, from wiich the 
appeal was taken, be in all things affirmed, and that the appellee 
recover of your petitioner, said Robert F. Campbell, and the sureties 
on his appeal bond, all costs, ete., as by reference to the transcript 
and other papers on file at Austin, where said supreme court is now 
holding its session, will more fully and at large appear. 

Petitioner further represents that the said judgment and decree of 
the said supreme court is a judgmentand decree of the highest court 
of the State of Texas in which a decision in said suit could be had. 

Petitioner also represents that there is drawn in question in said 
suit the validity of a statute of the State of Texas as being repug- 
nant to the Constitution of the United States, and that the judgment 
and decree of the said supreme court was in favor of the validity of 
such statute; that petitioner, Robert F. Campbell, claimed in said 

suit to have a vested interest and right of property in 
35 and right to perfect and carry out the contract of purchase of 

certain public lands in the State of Texas wlfich were au- 
thorized by the Legislature of said State to be sold by acts entitled 
as follows: “An act to provide for the sale of a portion of the unap- 
propriated public lands of the State of Texas and the investment of 
the proceeds of such sale” (General Laws of Texas, chap. 52, page 
48), and “An act to amend seetions one and six of ‘An act to pro- 
vide for the sale of a portion of the unappropriated public lands of 
the State of Texas and the investment of the proceeds of such sale,’” 
passed at the special session of the Sixteenth Legislature. General 
saws of Texas, chap. 33, page 24. Against the claim of said Robert 
I’, Campbell, who was plaintiff in the court below and appellant in 
said supreme court, it was contended that an act of the Legislature 
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of the State of Texas entitled “An act to withdraw the public lands 
of the State of Texas from sale” (General Laws of Texas, chap. 3, 
page 2), and which in express terms repealed the previous statutes 
above mentioned, destroyed, took away and impaired all right on 
the part of the said Robert F. Campbeil under his contract of pur- 
chase with the State as aforesaid, and the question was directly pre- 
sented to the district court, whose judgment has been c ‘firmed, and 
to the said supreme court, as to whether the said repealing act was 
repugnant to article 1, sec. 10, of the Constitution of the United 
States, which inhabits States from passing laws impairing the obli- 
gation of contracts; and the district court, whose judgment 
36 is affirmed, and the said supreme court in its judgment and 
decree aforesaid decided in favor of the validity of the said 
repealing statute and holds, as by reference to its opinion and judg- 
ment will more fully appear, that the said repealing act is valid as 
against all rights and claims of your petitioner, and on account 
thereof have adjudged that your petitioner can have no relief in the 
premises. The question of the validity of said repealing act and of 
the rights of your petitioner are presented in the 2nd assignment 
of error filed by petitioner in this court, which is as follows: “ That 
plaintiff by filing his application for the purchase and survey of 
the land described therein, at the time and in the manner as shown 
by said application, and by paying the defendant as surveyor his 
fees for filing and recording the same and demanding a survey of 
said land, and by the reception and recording of said application 
by defendant and the tender of the money to him by plaintiff for 
making said survey the plaintiff complied with all the conditions 
and requirements of the acts of the Legislature approved July 14th, 
1879, and March 11th, 1881, for the purchase and appropriation of 
said land under said acts, and thereby made a valid and binding 
contract with the State fur the purchase thereof, and acquired a 
vested right and interest in said lands which could not be impaired, 
affected, or defeated by any subsequent law of the State, and that the 
act of the Legislature approved January 22d, 1883, suspending the 
sale of the unappropriated public lands of the State, did not and 
could not impair the said contract of plaintiff for the purchase of 
said lands nor affect nor defeat his vested rights therein. 
od Petitioner further shows that the said judgment and de- 
cree of said supreme court is final ; that the transcript, briefs 
of counsel, opinion of the court, record, &c., are of file in said su- 
preme court at Austin, Texas, where the said supreme court is now 
holding its session. 

Petitioner further shows that the said appellee, W. B. Blanchard, 
having departed this life on the 5th day of April, 1884, and Samuel 
H. Wade having been elected and h: — qualified as his successor 
in oftice as surveyor of El Paso county, Texas, the said Wade was, 
by agreement on file with the papers 4% said cause, made a party 
to the said suit as appellee, and that the said suit, as decided, is a 
suit in which your petitioner, as tiereinbefore stated, is appellant, 
and the said Samuel H. Wade is appellee. 

Premises considered, petitioner prays for the allowance of a writ of 
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error from the Supreme Court of the United States to the said supreme 
court of Texas, so 2s to enable petitioner to have said judgment and 
decree of said supreme court of ‘Texas reviewed by the Supreme 
Court of the United States. 
A. J. PEELER, 
Counsel. for Rob’t F. Campbell 


Upon reading and considering the foregoing petition I hereby al- 
low the writ of error as therein prayed for. 
May 9th, 1885. | 
A. H. WILLIE, 


Chief Justice of the Supreme Court of the State of Texas. 


Endorsement: No. 5177. Rob’t F. Campbell v. W. B. Blanchard. 
Petition for writ of error, &c. Filed in supreme court of Texas, at 
Austin, May 9th, 1885. Chas. S. Morse, clerk, &c. 


38 And on the same day, to wit, May 9, A. D. 1885, a writ of 
error was issued, as follows: 


Writ of Error from the Supre me Court of U}. S. to Sup. Court of Texas. 
Filed May 9 1885. 


[INITED STATES OF AMERICA, 88: 


The President of the United States to the honorable the supreme 
court of the State of Texas, Greeting : 


Because in the record and proceedings, as also in the rendition of 
the judginent ofa plea which is in the said supreme court, before you, 
or some of you, being the highest court of law or equity of the said 
State in which a decision could be had iu the said suit between 
Robert F. Campbell, as appellant, and Samuel H. Wade, who suc- 
ceeded Ward B. Blanchard, deceased, as party appellee to said suit, 
suid suit being numbered 5177, wherein was drawn in question the 
validity of a statute of said State as affecting the rights of appel- 
lant, to wit, an act of the Legislature of said State, entitled “An act 
to withdraw the public lands of the State of Texas from sale,” ap- 
proved January 22, 1583, being chapter 3 of the General Laws of 
said State, appellant contending that said ‘act, as affecting his rights, 
was in violation of article I, sec. 10, of the Constitufion of the 
United States, and the said supreme court, by its final judgment 
herein, holding and adjudging the said act to be valid and decid- 
ing in favor of its validity, as appears by the final judgment and 
decree of the said supreme court, rendered herein January 27, 1885, 

a manifest error hath happened, to the great damage of the 
39 said Robert F. Ounehall appellant as aforesaid, as bv his 

complaint appears, we, being willing that error, if any bath 
been, should be duly corrected and full and speedy justice done to 
the parties aforesaid in this behalf, do command you, if judgment 
therein be given, that then, under your seal, distinctly and openly, you 
send the record and proceedings aforesaid, with all things concern- 


i, 


it 
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ing the same, to the Supreme Court of the United States, together 
with this writ, so that vou have the same at Washington on the 
second Monday of October next, 1885, in the said Supreme Court 
to be then and there held, that, the record and proceedings afore- 
said being inspected, the said Supreme Court may cause further to 
be done therein to correct that error what of mght and according 
to the laws and custom of the United States should be done. 

Witness the Honorable Morrison R. Waite, Chief Justice of the 
said Supreme Court of the United States, this the 9th day of May, 
A. D. 1885, and the seal of the circuit court of the United States for 
the fifth cireuit and western district of Texas, at Austin. 
[SEAL. | SAM. HOPKINS, 

(‘Le rk of the Circuit OF the United States for the 
Western District, at Austin. 


The above writ of error to the supreme court of the State of Texas 
for the review of the final judgment of the said supreme court in 
said writ mentioned before the Supreme Court of the United States 
ic this — day of May, 1885, allowed by me, at Austin, ‘Texas. 

A. H. WILLIE, 


Chief Justice of the Supre me Court of the State of Texas 


LQ) Endorsement: Rob’t F. Campbell vs. W. B. Blanchard 

(Sam’] H. Wade). No.5177. Writof error, &e. Filed in su- 
preme court of Texas, at Austin, May 9th, 1885. Chas. 5S. Morse, 
clerk, &c. 


And on the same day, to wit, May 9, A. D.1885, a citation in error 
was issued as follows: 


Citation un Krror. kiled May }, LSS5. 


['nited States of America to defendant, Samuel H. Wade, or to Jno. 
1) Templeton, his attorney of record : 


You are hereby cited and admonished to be and appear at a Su- 
preme Court of the United States to be holden at Washington on 
the second Monday of October next, pursuant toa writ of error filed 
in the office of the clerk of the supreme court of the State of Texas, 
at Austin, wherein Robert F. Campbell is plaintiff in error and you 
are defendant in error, to show cause,if any there be, why the judg- 
ment rendered against the plaintiff in error, as in said writ of error 
mentioned, should not be corrected and speed y justice should not be 
done to the parties in that behalf 

Witness the Honorable Morrison R. Waite, Chief Justice of said 
Supreme Court of the United States. this the 9th day of May, A. D. 
LSS5. 

Signed by me at Austin, Texas 

A. HH. WILLIE, 


Chief Justice of tie Supreme Court of Texas. 
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[| Daniel D. Atchison, clerk of the supreme court of Texas, at Gal- 
veston, hereby certify that the above copy of the originai bill of costs 
is true and correct 

Witness my hand and the seal of said court, at Galveston, this tle 
24 day of Feb., A. D. 1885. 

| SEAL. | DAN’L D. ATCHISON, Clerk. 


5 Copy of Bill of Costs in Supreme Court, at Austin. 
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CLERK S OFFICE, SUPREME CouRT. 
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[, Chas. 8S. Morse, clerk of the supreme court of Texas, at Austin, 


certify that the above copy of the original bill of costs is true and 
correct 

Witness mv hand and the seal of said court this 3d day of 
March, A. D. 1885. 


[ SEAL. |} CHAS. 8S. MORSE, Clerk, &c. 
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the State 


FOR PLAINTIFF IN ERROR 


the supreme 
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OCTOBER TERM, A. D. 1889. 


ROBERT F. CAMPBELL, In Error to the 


di ; tiff ; i ; ; . ’ 
Plants fir Supreme Court 


of the State 
SAMUEL H. WADE, \ of Femen 
Defendant in Error. } 


BRIEF FOR PLAINTIFF IN ERROR. 


This cause arises under what is known as the fifty cent act 
of the State of Texas, whereby said state offered a large 
amount of her public lands for sale at fifty cents per acre, to 
any one who wished to purchase them. The first of these 
acts was passed July 14, 1879, page 48, called session, and was 
amended March 11, 1881, general laws of 1881, pages 24 
and 25, and both were afterwards repealed, on January 
22, 1883. See laws of 1883, page 2. 

So much of these several laws as bear on this case will be 
found here marked respectively Ex. « X Y and Z,” and so 
much of the special law of the Texas legislature as defined 
the boundaries of the Texas Pacific railroad reservation, and 
set apart the same to said road will be found marked “ Ex. D.” 


A plat of the land in controversy is marked “ Ex. E.” 
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the land desired to be purchased, it shall be the right of the person, 

firm o1 corporation who has had t 

to be paid into the treasury of the state the purchase money therefor 
nts per acre, and upon the presentation to the 


ie same surveved to pay or cause 


at the rate of fiftv cents | 
commissioner of the general land ofhce of the receipt of the state 
treasurer for such purchase money, said commissioner shall issue to 
aid person, firm or corporation a patent for the tract or tracts of land 
sO surveyed ind paid IO! 
No tract of land shall be sold under the provisions of 
this act that contains more than six hundred and forty acres, and no 
tract shall have a greate irontage on any running stream or perma 
nent water, than one vara per acre for each survey of three hundred 
and twenty acres. or less, and three-fourths of one vara per acre fol 
all other surveys. 
: 


Sec. 7. It shall be the duty of the commissioner of the general 


h general and specific instructions to surveyors 


SEC. 6. 


; 
land office to give su 


in relation to the surveying of the 


’ 


public lands, under the provisions 
of this act, as may best subserve the interest of the state, and carry 
ntent and purposes of this act. 


into force and effect th 
“ ‘ \it ry the curve f r) ) he TAT ry) ' ntl rt “<] 
SEC. OS. ter tne irvey of any of the public Gomain authorizes 


lawtul for any person ce file or ley ate upon 


location shall be utterly null 


bv this act. it shall not be 
{ 1 fie or 


he land so surveyed, and sue 
and void. 

Sec. 9g. Should any applicant for the purchase of public land fail 
refuse or neglect to pay for the same, at the rate of fifty cents per 
acre within the time prescribed in section 5 of this act, he shall forfeit 
all rights thereto, and shail not thereafter be allowed to purchase thi 

irveyed may be sold by the commissioner of 


— 
— 


same, but the land so 
the general land office to any other person, firm or corporation, who 
shall pay into the treas the purchase money therefor. 

‘) i© (one halt ofr the net pron eeds of sales under the provisions 
of this act, shall be and are hereby set apart for the benefit of tae 
public free schools of this state, and the comptroller of publi 
iccounts shall, under and by direction of the governor, invest the 


ynds of the State of Texas. or if said bonds 


same in interest-bearing 

are not to be obtained, then in interest-bearing bonds of the United 

States, the interest therefrom to be paid into the treasury as part of 
ble school fund lhe balance of the net proceeds of sales 


under the provisions of this act shall be applied by the proper 


ul 

thorities to the payment and extinguishment of the bonded debt o1 
he State of Texas as the same becomes due and payable. No sur 
veys shall be made in any of the counties set aside for the state capi 


lands mav be selected. until after the surveys 


tol. ind in whl h sa 
of the three million and fifty tnousand acres set aside for the con 
struction of a new state capitol have been surveyed. 

SI} . Whereas, the close of the present session of the Legisla 


nd, an imperative public necessity exists that the 
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tion, creates anemergency, that this act take effect from and after its 
passage, and it is so enacted 

Approved March 11, 1881 

lakes effect ninety days after adjournment. 


xXHiBiIT Z. 


CHaprer iil. An Act entitled An Act to withdraw the Public Lands of the 


State of Texas from sale 


SECTION 1. Be it enacted by the legislature of the State of Texas: 
That all the public lands heretofore authorized to be sold, under the 
ict entitled ‘“* An act to provide for the sale of the unappropriated 
public land of the State of Texas, and the investment of the proceeds 
of such sale,” approved July [4, 1579, be and the same is hereby 
withdrawn from sale; Provided, that nothing contained in this act shall 
be construed to veturn the land reserved by an act entitled “‘ An Act 
to provide for the sale of a portion of the unappropriated public lands 
he State of Texas, and the investment of the proceeds of such 
sale,” approved July 14, 1879, and the act amendatory of such act, 
approved March 11, 1881, to the mass of the public domain, but the 
same shall be construed to be reserved for the purposes for which 
said land was originally set apart and designated by said act, until the 


? 
i 
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legislature shall otherwise provide. 

Sec. 2. Whereas, these lands are being daily sold, to the great 
detriment of the state, a1 imperative publi necessity exists for the 
immediate passage of this act, and that the constitutional rule requir 
ing bills to be read on three several days should be suspended and 
this bill take effect from and after its passage, and it is so enacted. 

Approved January 22, at one o'clock and thirty minutes, 1883. 
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l‘akes effect from and after its passage. 


Exureir D 


CHAPTER CVIII \1 t to adjust and define the rights of the Texas and 
Pacific Railway Company within the State of Texas in order to encourage the 
ate to the Pacific Ocean. 


speedy construction of a railway through the st 

WHERI AS, By the terms and conditions of an act entitled “ An act 
to encourage the speedy construction of a railway through Texas to 
the Pacific Ocean ’’ passed May 24, 1871, and an act supplementary 
and amendatory thereto, passed November 25, 1871, authority was 
given tothe Southern Trans-Continental Railway Company and to 
the Southern Pacific Railroad Company, incorporations created by 
acts of the legislature of the State of Texas, to become consolidated 
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and Pacific Railway Company shall construct a single track railroad 
from the said point of junction at Fort Worth westwardly on the 
most practk ible route. to a point not less than one-fourth nor more 
than one-half mile from the court house in the town of Weatherford 
Parker county, at which point said company shall establish and 
maintain a passenger and freight depot. /roevided, it shall not be 
obligatory upon said company to go by said town and establish said 


4 


depot in the event the said town of Weatherford fails to give said 


Lil 


company, free of charge, twenty-five acres of land, the same to be 


esignated by the s company for the purpose of depot buildings 
tracks, sidings, switches and turnouts; and also give free of charge 
the rights of way through the said towns, and a tract of twenty-five 
acres of land situated on the line of said railroad, and within one 
and one-half miles of the court house 1n said town: and thence west 
wardly on the most practicable route to the Rio Grande river, at a 
point in the co nt I | Paso. opposite the town of be] Paso, in 
Mexico: and said sing!e track railroad shall be construc ted from the 
said point of junction at Fort Worth, at the rate of one hundred 
miles per annum, t reaches the Rio (srande river. Provided, 
said road shall be « eted and put in running order to the main 
line of the Trans- tinental road near Texarkana, or from such 
point on said line as the railroad now being constructed from Little 
Rock to the junct with said Trans-Continental road, may cross the 
Arkansas state line I same not being more than seven | 7) miles 
north of Texarkan y January, 1874, and shall build and maintain 
a depot within one-half mile of the town of Clarksville, in Red River 
county 
Sec. 2. That the State of Texas hereby grants and donates to the 
said Texas and Pacific | way Company, twenty sections of land, 
of six hundred and forty acres each, for every mile of its road com- 
pleted in good substantial running order in the State of Texas; that is 
to say, on the branch road from Marshall to Jefferson, by August, 


ra 
1872, and from Jefferson to the main line of the Southern Trans 

id Bowie county. and from or near Texarkana or 
int of junctio f the Trans-Continental road on the Arkan- 
sas state line with the 1 road now being constructed from Little 


ock. thence to Fort Worth. and from Longview to Fort Worth, and 
from Fort Worth to the Rio Grande river, opposite -El Paso in 


Sec. 6 That the said Memphis and El Paso reservation, from the 
twenty-third meridian of longtitude west from Washington to the Rio 
Grande river, as designated by the field notes, maps, and from the 
different surveyors of the several land districts of the state, on file in 


the general land office. is hereby continued to be set aside and re 
served from pre-emption, location and survey for the benefit of said 
lexas and Pacific Railway Company, and the school fund; and there 
is also hereby set aside for the same purpose, out of the public lands, 
such additional width of territory on each side of the said sixteen 
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It will be seen that that part of El Paso county, Texas, 


wherein is situated the land in controversy. 1s embraced bv 


said reservation. and by the terms of the act of luly I4, 


1879, is set apart for sale at fifty cents per acre. On Decem- 
ber 16, 1882, Campbell, the plaintiff in error, applied to pur- 
chase, and made a file on the 'tand in controversy. as fol- 


lows: 


EKxurpitr A. 


«En Paso, December 4th, 1&82. 
“ To W. B. Blanchard,the County Surveyor of El Paso County, 
Texas. 
“Sirk: In accordance with an act of the legislature, of 
the State of Texas, entitled: ‘ An act to provide for the sale 


of a portion of the un: ppropriated public domain of the State 


a 


of Texas, and for tl investment of the proceeds of 
such sale, approved July 14, 1879, and the (act) supple- 
mentary thereto, I! apply for survey of the following 
described land, to wit: Beginning at the N. E. corner of sec- 
tion No. 1, in block No. 66, Township No. 9, of the Texas 
and Pacific railway lands; thence east eighteen miles to the 
N. W. corner of section No. 6, in block 62, Town 9, of the 
Texas and Pacific railway survey; thence south to the north 
line of block No. 3, in the name of the G., H. and S. Railroad 
Company; thence west with said north line of block No. 3, 
and also with the north line of Block No. 5 of same compe? 1y 
to a point due south of section No. 48, in block No. 66, town- 
ship No. 8, of the Texas and Pacific railway’s lands; thence 
north to the place of beginning, to be surveyed in tracts of 640 
acres each.”’ 


«RR. F. CAMPBELL.” 


(Printed record pages 6 and 7.)” 
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On the 14th of March, 1553, plaintiff in error, Campbell, 
’ ; ; | 1 re 
rea to Blanchard [Lwenty -two hundred dollars i p2.200 


' ° . ’ 1 ; ee ’ \ -_ ° >? 
nis teval fees. io make the survey ot said land f } him. Blanc h 


, , : , 
rd refused to accept said fees, and refused to make said sur- 
; 
’ ’ 
vevs. because he claimed t sale acts had been suspended | 
; 
ti i¢ Ot [dO 3 }?) nted record, pages ¢ 7 } 


f ] | : , . . | 1} _~ : . ‘ 
(Jn the 1oth of March. ino. & ampbdell filed in the Stat 
Vict 1 p ta. .. ++ ba Sof 
District court of El] Paso county. Texas. a petition, of whi 
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Tue STATE oF TENxXAs., } 
CounTY OF EL PAso. ( 


InN Districr CourT—ApPRIL TERM, 1883. 
R. F. Campbell — ) 
Ward 5. Blanchard. \ 


To the Listrict Court of said County: 

Robert F. Campbell, complaining of Ward B. Blanchard, 
represents that both the plaintiff and defendant reside in the 
county of El Paso, State of Texas. Plaintiff further shows to 
said court that the defendant, Ward B. Blanchard, is and was 
on the 16th day of December, 1882, the county surveyor of 
said El Paso county, within and for the State of Texas. That 
on or about the 16th day of December, 1882. the said plaint- 
iff. by virtue of in act to provide for the sale of a portion oft 
the unappropriated lands of the State of Texas, and the in- 


II 


vestment of the proceeds of such sale, approved July 14, 
1879, and an act to amend sections rt and 6 of said act, 
approved March 11, 1881, made application for the purchase 
ot about one hundred and fifteen thousand acres, more or less, 
situated in El Paso county, Texas. That the lands applied for 
by said plaintiff as aforesaid, are fully described in Exhibit A, 
which is hereto attached and made a part of this petition; that 

plaintiff made application to said Ward B. 


at the time said 
Blanchard for the purchase of said lands as aforesaid, the 


same was vacant and unappropriated public lands of the State 
of ‘Texas and subject to sale and purchase under the aforesaid 
acts; that at the time said plaintiff made application to said 
Blanchard for the purchase of said lands, the said defendant, 
Ward B. Blanchard, received, filed and recorded plaintiff's said 
application, and plaintiff paid the said Blanchard his lawtul 
fees for receiving, filing and recording the same, and demanded 
said Blanchard to make for him a survey of said lands as re- 
quired by law; that pl iintiff has tendered to said Blanchard 
his legal fees, to wit: twenty-two hundred dollars for making 
said surveys; yet, though often requested, said Blanchard has 
failed and refused, and sitll fails and refuses to make said 
surveys, to plaintiff's irreparable damage, in this, that the time 
required by law within which the survey of said lands shall be 
made soon expires. Wherefore, plaintiff prays that said de- 
fendant be cited to answer this petition and that on the hear- 
ing of this cause, plaintiff have his writ of mandamus to com- 
pel said defendant, Blanchard, or h‘s successor in office as 
survevor of El Paso county, to make the survey according 
to law. of said lands herein described in Exhibit A, for plaint- 
iff, and return the field notes of the same to the general land 
office of Texas, and that he have judgment for both general 
and equitable relief. 
R. F. CAMPBELL. 
Rector & THOMSON, 
Attys. for Plaintiff, Robert f. Campbell. 


(See Printed Rec.. 1 and 2.) 
The petition was sworn to. Exhibit A. called for in the 


petition, is Campbell’s file. (See Ex. A. above and Printed 


Rec.. 2.) 


7 


The defendant, Ward B. Blanchard, put in a general de- 
murrer and general denial Printed Rec., 3.) 

On May 23, 1883, the case went to trial on the petition and 
answer in the State District court of El] Paso county, before the 


- 


judge without a jury. And the court, after hearing the evi- 
dence (being same set out on pages 6 and 7 of printed record), 
ordered that the defendant recover, and that the plaintiff take 


nothing by his suit, and recover of the plaintiff ’his costs. 


(Printed Rec., 2 5: ) 


Campbell then appealed to the Supreme court of the State 
of Texas, where the judgment below was afhirmed. (See 
Printed Rec., 13, 14, 15, 16 and 17.) 

From the decision of the Supreme court of Texas the writ 
of error here presented was sued out. ‘The question presented 


by the record in this Case IS the construction and effect of th 


- | ' : 
repealing act ol lanuary 22, 1883, heretofore set out as Ex- 


hibit Z. 


The Supreme court of Texas committed the following errors 
on the trial of this cause: 

1st. The court erred in holding that the act of the Texas 
legislature of January 22, 1883, destroyed the rights of Camp- 
bell acquired by his file under the acts of July 14, 1879, and 
March 11, 1881, while they were in force. 

2d. The court erred in holding that Campbell, the plaintiff 
in error, did not have a contract with the State of Texas to 
purchase the lands sued for, which said state could not take 
away. 


J 
a vested right in the land sued for, protected by the laws and 


1. Said court erred in holding that Campbell did not have 


constitution of Texas, and also by the constitution of the 


United States. 


As both oO! the assionments or error. numobders I and S, ir 
_ -~ 
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to the same point, to Vit: the inapilitv of a state to pass a law 
° . . ' ’ 7% > , 
lin pairing the onpu@ation of contracts, they Will he considered 
—s 


Did Campbell, the plaint ff in error. have a contract with 
uurchase oft the land filed QT) by 


him, and described in Exhibit A, printed record, page 2: 
lhe state had. by a public statute. offered the land to every 
comer, who desired to purchase it, at fifty cents an acre, and 
he rch ea = ieee vee we nsisted of x. te aac 
tine pure ase under Said Statutes consisted Of various acts, e€acn 
of which was distinct within itself-——each was to be performed 
hy the rchase The first of these the ls anes , 
\ i it pur Lise! pit iii Si ‘}i Liat’ Ss \\ as eet ADP PiCcat (oT) tc? 
] ° ry } 
the proper surveyor to survey the land desired. ‘The second 
step was to have the land surveved bv the proper surveyor. 
lhe third was to have the field-notes of the land apphed ror 
Fé. } 1 ° . . ; 
duly certified by the survevor. and returned by him to the 
, ! , . 2 . . = ’ ‘ ” 
gyeneral land oftice of Texas. he fourth was to pay Into the 


| ast as / 
state treasury the price asked by the state for the land. 


After the initial step, to wit: the filing of the application to 
, ’ , ,* 

purchase the land with the proper surveyor, each succeeding 

i 


step which was to culminate in a title in fee to the land had 


to be taken within certain prescribed lumits of time. 


See exhibits X and Y, page....of brief, for the laws of 


1879 and 1551, putting the land on the market. 


he plaintiff in error, while these laws were in force. to wit: 
on December 16. 1882. made application to the proper sur- 
veyor,to purchase the land described in Ex. A, page 2 of 


printed record. Hewas a responsible person, demanded by 


~ 


[5 


the statute; the land was vacant, and subject to sale. No 

other person had i ed on it. His file, Or application to pur- 

= chase, was accepted by the officer pointed out by the statute. 
He paid that officer his fees, and said application was duly 

. tiled and recorded. (Printed record, pages 6 and 7.) 


before the survey of the land, or second step, could be 


: ° taken, the state, by act of January 22, 1883, (see Ex. Z), re- 
pealed the laws putting the land on the market. 

Campbell, if he had a contract, did not abandon it, but went 
forward and demanded (within the time allowed for the sur- 
vey by the law under which he had filed), that Blanchard, the 
surveyor, survey for him the land, and return the _ field- 
notes to the general land office. Upon his refusal, the sur- 
veying fees, $2,200, were tendered Blanchard, and he still re- 

—_ fused to make the survey, on the ground that the law had been 
repealed. (Printed record, pages 6 and 7.) 

Authorities: 

Constitution of the United States, Art. 1, Sec’ 
10. 

General Laws of Texas, 1879, Called Sesssion, 
p. 45. 

General Laws of Texas, 1881, pp. 24 and 25. 

General Laws of Texas, 1883, p. 2, approved 
Jany. 22, 1853. 

Con. of Texas; Section 16 of the bill of rights. 

2. The Supreme court of Texas, in White v. Martin, 66 Tex., 


342 and 343, in construing the acts of the Texas legislature, 


of July 14, 1879, and the amendments thereto, of March 11, 


[S5I, say: 

“In Campbell v. Blanchard (which is the case at bar), and 
in the S/ate of Texas v. Work, 63 Tex., 148, it was held that 
persons who had done nothing more than to make application 


* 
’ 
rf 
’? - ey sors . +}, ; > t ,% _.. >. 8 rn Be | ith 
tOT SUTVeCYS Driol to the ac 0) PAMNUATY 22, | »2, Whichh WItfti- 
! } ] — — . | ] pay 
drew from sic tne land pu f ~ ( ry' trie i4 (>i Puy I 4 ISTO 
, . ._ >* | j : . 1 ’ ] } 
and the act amendatory thereto, had no estea rignt to the 
| ’ ’ 1 
lands whi t) trv \ sougni 1s) I il ’ ‘ ¢ lhis is { x 1c i¢ ni rr TT) " 
consider ition of thy Te 1T Se if no rye?rsoTis claimino riohts 
‘VA cil 3 Lil <i L« Aiwa ’ i | tee ; » Bd io, FAN 
, . . ‘ ’ ’ . 
under it must show that they had don such acts as, 1n Con- 
: + | | : , | ‘ > 5 , +l. } 
nection with the law, entitied im to ic land. If the act oO} 
| wis hy . newt : ry? TY ot) les bh Tryes 
tii\ i4, $ is ‘eB . triis cit . «i ‘ al pri } OSTLIOT) Madcet \ ‘ 4 
: ; \ , A ‘% ‘ } . . 1 e * 
owner Of land to sell to whomsoever mignt desire to buy, then 
— . | i > . , >." + ‘ ® Y . 
it is certainly true that one desiring to become a purchase 
. * oll e ® ] " »* % > | 7 \ ‘ " ‘cs 
would have to comply with the terms upon which the ownet 
, ;% : ‘ m | 
roposed to sell. Defore he could acquire an rvornit. 
pl | I ju i \ iy 


he first step to be taken under the act by one desiring to 


; 
; 


| 4 + .% ‘ +1 | j ] pat ry n 
buy, was an application to survey the land desired. ‘This ap- 
cali Si ' . 7 . 
plication nad to pe madcit ne’ SUTVeCVO!T a) sile county in 
: \ ‘ ’ ] ‘ a ’ I ry 4 : ‘7° , 
which the land was situated lhis application, however. con- 
ferred on the applicant no absolute right ‘to have a survey 


made, for it was only when such applications were made by 


responsible parties that the law made it the duty of the sur- 
vevor to make such surveys. Whowas to judge whether the 
applicant was a responsible person’ Certainly the surveyor, 
at least in the first instance, and there were good reasons, 


when we look to the whole act. whv the right to have a sur- 
} ’ ' ' 1 —. 7 
vey made was made to depend on the responsibility of the ap- 
we ge . . 
picant. 
ry" Re oe : | ’ . ' : . 
-" he land embraced in the act Was Ope nto pre-emption as 
le. and it was the policy of tl 
’ . 4] . } ae — ls me 4 l. ' ‘ ’ ’ . } 
daraw the tand trom appucation to nomestead claims upon tne 


well as to sa ie state not to with- 


mere application of speculators, who, 1f a mere application to 
purchase would operate to withdraw from such appropriation, 
might apply for land which they neither intended nor had the 
ibility to purchase, and so, for the purpose of speculating, 


on those who desired to become actual settlers. a class alwavs 


favored by the laws of this state providing for the dispositior 


of its public domain lhe act itself indicates a desire to raise 
money by sale, and if mere application to purchase could 
have the eftect to withe 


raw it from sale for any period of time. 
5 


i 
] 
‘ 
, c 
De deteated tor a time.ftor s 


that purpose could | eculative pur- 
poses, by applicatioas made by those who neither intended nor 
were able to buy. The whole act shows that an application 
was not intended to aftect the right ot the state to sell to any 


person who might take the steps necessary to buy the land or 


~mcemy 


to grant it to an tuai §& ttler. The second section of the 
act provides 

That any person, firm or corporation desiring to purchase 
any of the unappropriaied lands herein set apart and reserved 
for sale, may do so by causing the tract or tracts which such 
person, firm or corporation desires to purchase, to be surveyed 


, 


by the authorized public surveyor of the county or district in 
which such land 1s situated. 

The appli ation evidences a desire to purchase, 1. €., to ac- 
juire the right to have the land applied for, by further com- 


ply Ing with all the terms of the act, but this desire may not be 
regarded by the surveyor, if, in his judgment, the applicant be 
not a responsible person, and thus the application be ineffect- 
ve in placing on the surveyor even the duty to survey. 

If the applicant be deemed or even declared a responsible 
person, still the statute does not declare that the application 
shall operate as a purchase. Until there is a purchase, there 
can be no right which the law recognizes. The application to 
buy or to have surveyed may be regular, the surveyor satis- 
fied of the responsibility of the applicant, and ready to make 
the survey, but when this point has been reached, they have 
only arrived at that stage of the negotiation and discharge of 
the duty by the surveyor, which authorizes him to do the ac- 
which the law declares shall operate asa purchase. The sur- 
veyor then has the power, but until it 1s exercised by doing the 
vary act which the law declares shall operate as a sale or pur- 
chase, his will, combined with the will of the applicant, can no 
more operate as a sale or purchase than can the willingness of 
an attorney acting under a power which provides the manner 
hall be exercised, coup'ed with the express desire 
of the purchaser to buy at fixed terms, operate as a sale unul 
the sale is consummated by the exercise of the power in the 
mode and manner provided. 

“ How may the applicant become a purchaser? The statute 
answers the question. He “may do so by causing the tract or 
‘tracts which such firm or corporation desires to purchase to 
‘be surveyed.” When this is done as the act contemplates, 
then and not before, the state contracts, upon the purchaser's 
complying with the other requirements of the act, that it will 
convey to him the land survey ed. When this point was reached, 
there existed an executory contract which gave the purchaser 
a vested right, upon complying with his part of the contract, 


in which it s 


to have the land purchased, of which subsequent legislation 
Cannot deprive him. . 

‘On the faith of the state’s promise the cl yplicant in good 
faith expends money to have the land surveyed Or incurs obli- 


' 
, 
; 


mation to pay. 


2 
it 
The first section of the act of July 14, 1579, appropriates 
and sets apart certain lands for sale, including among others 
the Pacific reservation. in which latter 1s included the lands 1n 
controversy. 

The third section makes it the duty of the surveyor to 
whom application is made by responsible parties to survey the 
lands designated in said application, within three (3) months 
from the date thereof. and within sixtv davs after said survey. 
to cettify LO, record and map the held notes of said Survey : 
and he shall also within the said Sixty davs return to and file 
the same in the general land office as required by law in other 
cases. See act of luly L4, 1579, s - @ 

The fourth section provides for payment ot the Surve vor’s 
fees. 

The fifth section provides for the payment of the purchase 
money of the land to the treasury of the State. 

The ninth section forfeits the land upon failure of the appli- 


cant to pay the monev into the state treasurv as pl ovided in 


section 5. See Ex. X, in this brief. 
The first part of the argument of the learned judge, in 


White v. Alartin. on the responsibilit vy ot the applicant, does 


not apply tothe case before this court. for the reason that it 


expressly appears in the facts that the applicant Campbell was 


7 responsible person. The state. by her public statute. had 


made pr clamation to the world that she would sell to “any 


person, firm or corporation,” without regard to residence or 


nationality ._ millions of acres of her public land, which she 


’ 
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withdrew from location by the certificate holder segregated 
and specially set apart for sale. ‘There was only one qualifica- 
tion for the purchaser. He wasto be responsible. He should 


have the money or the probable ability to pay for the land. 

Whenever a party, approved by the surveyor as respon- 
sible, accepted the state’s proposition by a formal written ap- 
plication for certain described land, filed with such surveyor, 
a bargain was struck and a contract entered into by the state 
and such person trom Ww hich the state could not recede. 


It was the right of the state, as its the right of an individual, 
to impose such terms as she pleased in making propositions for 
the sale of her land. She could easily have required security 
of the applicant, or that the money be deposited to pay for the 


land before survey. but she did not see fit to do so. 


The contract in the case at baris clearly executory. The 
acts constituting the consideration of the contract (the chief of 
which was the payment of the money) were to be performed 
by Campbell. But when did the contract have its birthr 
When did its obligation first arise? Certainly, just as be- 
tween individuals, when the proposition of the state to sell 
was accepted by Campbell, by his written application. It is 
true that performance lay ahead of him on his part, but the 
minds of the contracting parties had met. The bargain 
had been struck. Its execution was in the future. 


The learned judge d 


as 


livering the opinion in While v. Mar- 
‘in, mistakes, we think, the legal attitude of the surveyor un- 
der this Texas statute, when he likens it to that of an 
agent or attorney, in fact, authorized to make sale ot his prin- 
cipal’s property, who has met a party willing to purchase, but 
has not consummated a sale by acting under his power. 

In the case at bar, the principals are dealing directly with 


each other, as much so as a corporation can deal directly with 


any 


’ 


One, 


and on certain spec ified te 
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‘The state has made direct propositions to sell her 


rms l the otter had been ac cepted 


. all 


by the plaintiff in error, Campbell, in filing his written apph- 
cation for the land with the surveyor. The surveyor was in 
no sense the agent of the state to negotiate the trade or make 
the contract for the sale of the land, but was simply the ser- 

int of the state to perform certain official work necessar \ 
for its consummation 

it was part of the terms proposed by the state that the sur- 
VEVOrT should do the \ kK ol Line purchaser, and that he 
should pa him therefo1 


AUTHORITIES. 


An executory contract is an agreement of two or more 


persons, upon sufficient consideration, to do or not to do a par- 
ticular thing. 
2d Kent Com., 12th Ed., p. 450, and note 4. 
Ist Story on Contracts, § 1. 
Blan rd v. Atussell, 13 Mass. R., 62. 
The agreement must consist not merely of loose talk, but of 
a business pruposal and acceptance bearing on a specific act. 


ist Wharton on Con., § 1. 


A promise is a sufficient consideration for a promise. and 
) 


when promises are thus mutually dependent, either can be 
sued on by the party to whom the promise is made, supposing 
him to be in no default. 

S 523, 1st Wharton on Con. 


1st Parsons on Con., pp. 6 and 7, 6th Edition, 
pp. 445, 449 and 450. 
But acc eptance before withdrawal binds the parties, if made 
while tne offer continues. 


rst Parson on Contracts. 452. 


Before acceptance a proposal is but an offer to contract, and 
the parties making the offer might, undoubtedly, withdraw it 
at any time before acceptance. 

Sec. 10, rst Wharton on Con. 
Montgomery v. Kasson, 16 Cal., 193. 
Commissioners v. Proprietors of New Bedfora 


Bridge, 2 Gray, 339- 


+ 


: 


f ‘AhicaL O fe. Fe. Co. Vy. i) YRS. [St Vi estern Rep., 
55 2. 


Linn v. McLean, 80 Ala.. 300 


The obligation oO} the contract protes ted by the Constitution 


of the United States, and what that ceméseact 1s. £ if, 


* 


~ 


>d Story | ith kd. ) on the (‘onstitution of the 


[’nited States. Secs. 12 


379-1390-1 351, 1355. 


) 


rst Kent Com., 413, 414, 415, 416, 417, 415 and 
119, and note I. 
Sedgwick Statutory and Con. Law, pages 616 


to 039, inclusive (Kd. of IS57 }. 


Both Kert and Sedgwick recite the earlier decisions of the 
Supreme court of the United States settling this doctrine. ‘The 
clause of the constitution embraces private agreements and 
public agreements, as they may be called, resulting from acts 
of legislation. /d., pages 040-O04T, etc. 

Cooley’s Con. Limitations (3d Ed.), 273, 274, 


5, 270, 254, 255, 250, 290, 290. 


« Nevertheless, there may be laws which amount to propo- 
‘sitions on the part of the state, which, if accepted by indi- 
« viduals, will become binding contracts. Unquestionably, the 
‘state may repeal such a law at any time, but where the propo- 
. sition has been accepted by the performance of the act be- 
‘fore the law is repealed, the contract would seem to be com-. 


‘ nlete. 


6 


Cooley on Con. Lim., 284. 
Paschal’s Ann. Constitution, note 157, pages 


155, 156, 157 and rs8. 


The Supreme court of the United States will determine for 


nN 
we 


itself, irrespective of the state decisions, what is the contract 
of the state. 
Fefferson Branch Bank v. Skelley, tst Black 
(U. Bek +42. 
Butz v. Muscatine, 8th Wall., 575. 
3d Parsons on Con. (6th Ed.), 527 to 533; in- 


clusive; 7d., p. 555, and note S and T. 


Nor is the objection of want of mutuality in the binding force 


of the contract entitled to any weight, for the state elected as 


Fe 


part of the terms of sale to forfeit the purchaser’s rights if he 
failed to pay for the lands in the time limited. 
See oth Section, Ex. X. 
Pomeroy on Contracts, Sec. 109 and note 1, p. 
230. 
Perkins vy. Hadsell, 50 Il., 216. 
Shrader v. Gemeinder, toth Rev. 355. 


Smith v. Fleckes, 69 Pa. St., 474. 


While under the laws of Texas governing the location of 
land certificates the citizen had the privilege to lift or float his 
certificates from the land upon which he first located them, the 
Supreme court held tha the privilege of the citizen to lift his 
certificates, did not confer a like privilege on the government 
to retire from the cont t. 


Hamiltoi ». Avery, 20 Tex., 636. 


If we look tothe Texas statutes we find that an entry or 
application for land “shall be in writing and be dated and 
“signed by the applicant. It shall particularly describe the 
“claim to be surveyed and the land applied for, which entry 
‘or application together with the land certificate or scrip or 
«“ other legal evidence of title to be surveyed, shall be filed in 


‘the office of the county or district survevor in which the land 


” 


. . 4 } ; a ‘ ; - } * - 7 . ~ *s> 
“is situated. and where the said claim to be surveved shall re- 


‘main until returned, together with the field notes to the 
land office.” (Art. 2.895 Rev. Stat. of Texas. ) 

The survey shall be made by a copy of the entry or appli- 
‘cation.” (Art. 3,590 Rev. Stat. of Texas. ) 

A preémptor in Texas must present his application to the 
surveyor of the county, where the land lies—designating the 
land—-stating the facts that entitle him to public land. Art. 
2.926. Rev. Stat. 

The surveyor must survey the land in three months, and re- 
turn the field notes to the land othce within twelve months 
from the date of survey, Arts. 3,928 and 3,929, Rev. Stat. of 
Tex. 

The preémptor, however, forfeits his title to the land 
on failing to make the written application for the land; or on 
failing to have field notes returned to the general land office 
and there filed within twelve months from the date of survey, 
or on failing to pay tor the land. Art. 3,933. Rev. Stat. 

Yeta file or entry ot a valid land s« rip on land subject to 
low ation under At be 3,095, Rev. Stat. of ‘Texas. creates a vested 
right inthe owner thereof which the legislature cannot take 
away. ffamilton v. Avery, 20 Tex., p. 630 to 635. Zhomson 
v. Locke, 66 Texas, page 393. 

\nd so does a settlement and application by a preémptor 
under Art. 3,926, Rev. Stat. of Texas. 


Throckmo fon Ve Davenport, 55 (= 2 30. 


In Fitzpatrick v. Dubors, 2 Sawyer’s Circuit Court Reports, 
page 439, the court, construing the donation act of September 


27. IdSO,. Savs: 


“ Mere indefinite ocx upancy of the public lands did not 
oT 8 ] "So - > > - 
constitute anv one a settler or make a settlement thereon unde 


a 


the donation act. Such occupation must be upon a particu- 
lar tract having the form or boundaries required by the act, 
and with the intent to acquire the same. Neither did resi- 
dence and cultivation however commenced and _ prolonged, 
bring a party within the purview of the act so as to vest in 
him any estate or interest in the land. Notice to the surveyor 
general of the precise tract claimed was the first act which 
hin the operation of the law. By 
this means he signified his intention to avail himself of the 


brought the occupant wit 


benefits of the act, and his acceptance ol the protfered grant. 

Thereafter, but not before the grant was located and con- 
fined to the land described in his notification, unless as was 
the practice, the settler had leave to withdraw his notification. 
Without this noutication the occupant could never acquire any 
legal relation to the land, Ol the crovernment be deprived ol 
its ownership thereof. 

Hiere the grantee is not named otherwise than as one in- 
cluded within a description of a class of persons who may 
take, and the selection and notice of the grantor of the pre- 
cise tract claimed depended upon the power, and involved in 
fact his acceptance of the offered grant. It follows from these 
premises that the act ol notiti ation is al condition precedent to 
the vesting in the occupant of any estate or interest in the 
land,” page 440. ‘The provisions of the donation act bearing 
on the question are cited in this case. See page 437. 

Ramsey v. Loomis, 6th Oregon, 379. 


iM. AK. & 1. Ry. Co. v. Noyes, 25 Kansas, 345. 


3d. Assignment of error. Said court errs in holding that 
Campbell did not have a vested right in the land sued for, pro- 
tected by the constitution and laws of Texas as well as by the 
constitution of the United States. 

This assignment of error is but a sequence of the first two 
assignments and is equivalent to saying, that rights to land ly- 


ing in executory contract are vested rights. 


Wherever in Texas the right of a party has legally attached 


‘I 
land | f duty 1 > of tl 
to the land Dy the pertol ce of duty 1n some ort the steps, 
) ) . ) 6 ttete 3 at 
by a legal survey preémption, settlement, etc., “ this 1s what 1s 
y 5 + 


‘ 


( aued ati ¢ Quit \ 


* 
In Wrrehi Hlawkins, 28 ‘Tex... p. 470 the appel ant 
brought suit by mandamus irainst the surveyor ol ellis county * 


to compel him to survev land tor him filed on by virtue of a 


r si ’ , ’ , ¥ e : . ‘ 
certincate. lhe land had been previous!\ surveved ror starritt 


‘ _ , , . ‘ : ‘ 
‘ ‘ . . 2 : 7 
and after appellant's location it was patented to Starritt by 
' ‘ " . rs . } ‘ , : 
WITMOTILS (yt i Stiueaere Te >»? ate ¥ A.LS | wrisiature. passea 
. -—s 
. 
Januar’ 30, ITOS§o 
] . - 1 ‘ try ' o rh 7 
' 4 ' —, i 
> } } ; ‘ } 
. ; i : i ‘ " cate > | | A Tpiile with one I 
| 1: ] > ? 
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‘ ’ ' : . 
" e 5 ‘ ¢ > ~+4 «tI si} , . . 
é il] iD ul StLarritt titie aS tne reason fol oie) 
‘ o' 4] ' : 4} 4 ‘erat ? st 
surve ne Wri! iss) the owners otf the sStarritt titi 
y i | , 
defended 


reme court Ol 


~ — 
ner . - i, ol es “eee ld 
equ : ‘ Ee ‘ ' 4 j ir CAVAS i< (FISLALUT( COU Tid) 
take away. , pp. 459 to 405, inclusive 
’ 


ié In 2 Sul . > ne { ming nr mpt (yr) rights brought 
| a 
" } " } . ‘ ae 
iyainst the count Su eyor to compel DY mandamus a survey. 
; e . 
] : ¢ _" ’ , : . . } } } - 
ina AVAITIS( pctl co T} MOSSESSION tO rTecovel the iand tne 


aintiff may dismiss as to the survevor. and prosecute the sult 


LO try title against the parties In possession. . 
4h = ; , ‘ — } c. On 
he first step to a quire land, has in Texas, with the excep- 
: 
ona 


>» - 

sé 

tion of the case at bar, so far as we know, been recognized as 
creating an equity that will support suit for the land. 


De Montel v. Speed, 53 Tex., 339. 


Calvert v. Ramsey, 59 ‘Tex., 190. 


Thomp nv. Locke et al.. 66 Tex.. 303 
v. Lindsay, 60 Tex., 256 

Hi v. Shamblin, 57 Tex., 143 

BR Gray, §1 Tex., 335 


Whenever an equitable right to land has attached in the 


citizen under the general laws of the state itis a vested right 
and cannot be taken away by the state. The sixteenth sec- 
tion of the bill of rights of the ‘Texas constitution SAYS. 
No bill of attainder, ex post facto law, retroactive law, or 
‘any law impairing the obligation of contracts shall be made.” 
Section 19 of the bill of rights in the Texas constitution pro- 
vides “that no citizen of this state shall be deprived of life 
“liberty, property * * * except by due course of the law 
‘of the land.” 
The Ist Se: won, Art. I4, of the constitution of the United 
States, says: “* Nor shall any state deprive any person of life 


‘liberty, or property without due process of law. 
Vested rights—-meaning of the term: 


Cooley Con. Lim., p. 445. 
dgwick Stat. & Con. Law, Ed. of 1557. pp. 


O71, 2, 35 45 5, O- 


Retroactive laws with some CXNAMIPICS: 
Sedgwick Stat. & Con. Law, pp. 188, 189, etc. 


; Con. 4th Ed., § 1,398. 
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carbons, deseribed and claimed in and | the letters pates No 
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Published report of a lecture by Prof. Tchekeltoff, delivered before 
the Masee Polytechnique de Moscow in 1874. (Title not yet accu- 
rately known.) 
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sonia, in the State of Connecticut; at the city of. New York, in the 
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unde r date ot Nove mper Leth) ISH > Wa nm wW Slater. pour des 


periectionhements dans les Ly?) irells et cumbinationndaaaaad et 
galvaniques propres a produire la lumiere lesquels sont en parties 
appiica ible aux appar is electri les CT) generale et donnant lieu il la 
product on de certa : ses chem ues 

British letters patent No. 634 a ee 1853, 


to William Edwards Staite for producing and plving electricity 
and obtaining and treating chemical products seoaleheia from elee- 
troivtile action 
*e -_ sen re . ‘ "i r; . the third ar : | 3 } , 
ith. By inserting immediately after the third amendment to the 


lirst umended answer, wherelh is fre gited “another certain printed 
oe ° . si aX « ‘ ‘ — , ‘ tt ad 7 . 1 “| Th . a of 
pubiication—t miLIs LO SsUuV, Il) anh APUICIC ClILILit ne electric 
_ ; ’ ‘ } ; : * 
2) Nght, an lnproved automat c photostat, — and “ another cer- 
. . q 
tain printed pub ICuLiol —that Is to Say, Ina book ent titled 
, — . Ps P : a. } 
Kclairage a lelectricite renseignments practiques par Hippolyte 
Fontaine,’ "—the following 


And these defendants. further answering. on information and 
belief. deny that the complainant, Charles F. Brush, was or that he 


the original and first inventor of the alleged new and useful 


improvement in electric lamps deseribed and claimed in and by 


lace 


LTie 


‘Thomas Wallace. \\ idl LTT) \\ PpiciCe, Luther L Smith. John 3. \\ i 


} 
d reissued tetters patent, reissue No S/,1iS. or of anv material! 
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stuntial part o1 pares Lhereot or oF tlie Principe OF Of any ol 
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the same was known to and used by others at the elty or 
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used by Charles H. H ives, | harles Stowell, Jolin King. 


/ 
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William O. Wallace. at said citv or town of Ansonia. all of 


reside at said Ansonia: known toand used by Lerov S. White. 
Anson) 1 and W ho resides at 1 it town of Wate rburv, 11) sid 


f Connecticut; known to and used by Prof. Henry Draper, at 


Ansonia. and who resides in the citv of New York: known to 


sed by Prof. George KF. Barker. at said Ansonia, and who re 
n the citv of Philadelphia. State of Pennsvivania 

: , » 2 
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BROWNE & WITTER. 
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WETMORE, JENNER & THOMPSON. 
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L hii 7 Amendment 


States Cireuit Court. Southern District of New York. In 


s Ff. Brusw and THe Brusa EvLecrric Company, Com- 
plalnants 


against 


C. Harrison Conpir, Josepn Hanson. and ABRAHAM VAN WINKLE. 


Defendants 


ly ; levy 7; sor nar 
[nsert immediately fo Wing tne ciause 1n said origina answel 
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and use the same, or that the principle thereof is duly explained 
and the best mode in which said alleged inventor contemplated 
applying that principle so as to distinguish it from other inven- 
tions, or that the said inventor has particularly pointed out and 
distinctly claimed the part, improvement, or combination which 
he claims a3 his invention in accordance with the stat- 

27 ute in such cose made and provided, and that the said letters 
patent are for that reason also of no effect and void. 

We here by consent that the for 


it that the foregoing amendment to the defend- 
ants’ answer heretofore filed in 4] 


and that the r plication heretofore filed 

tion to the answer, as her UV ale nded, and that testimony for both 

| this amendment. 

WETMORE, JENNER & THOMPSON, 
Counsel for Le fendants. 

BROWNE & WITTER, 


Counsel for Complainants. 
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28 LU. S. Cireuit Court. Southern District of New York. In 
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CHas. F. Brusa et al. v. C. H. Conprirt ée al 
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of ©. H. Condit et al., defendants. 


These repliants, saving and reserving to themselves now and at 
all times hereafter all and all manner of benefit and advantage of 
exception which may be had or taken to the manifold insufficiencies 
of the said answer, for replication thereunto, sav that they will aver, 


4 
mattiitain. and prove Liner Dll rf complialnt to be true, cerialn, and 

2. 3 : } . ] a4 } ? i _? — 
sufficient ae the imWwW to inswered unto, and that the said answer 


ol the said defendants 18 ule in, untrue.and Insumcient to De re- 
} } . ™ ‘ — ' . . 
plied unto by these repiiants, without this, that any other matter o1 


thing whatsoever in the said answer contained material or effectual 


, 


' . " i P j , - : - eo i age! ‘ nant | ‘ 

Mm Lae iaw lo be rehiled LiLo i not herein and heredv Weil and 
. : ’ ’ ; | » ° ° . - 
sufthicientiv rep.led unl Conressed ana avoided, traversed o1 denied, 

« e , ss ' . ' ° . . ’ ‘ . ° ‘ 
is true: ail Which matters nd things these replianvts are now and 


this hon rable court 
shall direct, and humbly pray as in and by their said bill they have 
already prayed 

GIFFORD & GIFFORD, 


SO ‘2 ond Of f 


; > ™ ¥ } ‘ . 
OUNSEL Ui ( omplarnants. 


o—o314 


teens - ¢ s 2 ° e 
j ; . + _ + —— at quad : + + ' —_ _ - , ‘ fe 
; - =~ j “a ~~ ‘ - a - - =o = 7 
-, - ‘ ——- + —_ > A — - »& j ~ * ~” _ - de - — 
. Mi - ad 4 - - - ~~ a - “ - = 7 ~ 
a - — Z <? - —_ ; = 
« —\ = - - - - « — — eo r » - 
_ " j ~ a ~ » - ~ — o-~ —— * — 
4 Mo. < ‘ j ” - - i o - ° : = - _ 
— : - f ‘ —_— 4 J ~ ’ 
y " at * > eon ~ f ‘ - 
— ° - ‘ —_s" 
pnd - ome P at 
— " = 2 - - — 
- , - ‘ — = ; - j ~ - . ¥ . ~ —_ 
> P - a oun ‘ - 
* - = — - - —e 
Yd ~ ¥ - u ~ y — - = - . 
‘ . j — “ ' P - _ - - - - = -~ . > ~ = 
me * ~ — Peg 2 - — 7s , r - _ - . 
int - 4 | — j — ~ é ~~ -. 
* et ~ > ™ - a ‘ ” -" { { A - . 
. ad j A j - . , - ~ ° " , * omg 
“ . - - — ™ f — - 
= ‘ . ——, oun - = ~ -_ —_ a 9 - = ‘ . . 
. — — -_- —y yz - - — - 
a one 4 " j ——e a — - ~ — - -_ - _— 
. ee - ° - n 2 . « — —_ - . - — - - - - — , as 
al 4 - out ‘ So ome — . a x aa ~ ~ = 
' a - . - ~-. e - 7 ~ - { a * 
: _ . - - - - on oust a ae - - — ~ ‘ - ~ * aad 
g- ot a > — od = ow 
~ — - y ous / _ on _ — 
‘ 2 v4 . ‘ ae. > r - an oul ~ ~ > a " “ “ 
ou a ot - o _ ~ mn = quam om + — — — —— ~ _ 
- - a — > ad ~ a “ we 
ete on ne —~ - ‘ = - “a “ “ ws oe . : ‘ 
as -3- : - F. . | te B- >. eS » om - a Ss = 
F 2 = ; - - : _ . . —™ en om - - -no—m™ Ti — -~ ; 
> ~ ; = : = « oan . ® &D 3 : => = f - 
~ — ad o- fy - ~ as ~ > ou» ~- ~——- —! = y 
= — oul 
dt . — - » Ss we -_ Dm -» _ : = a == 
— ~ . - -~ ~_ - et “ ual | — - _ “ 4 ‘ 
Z ™ —— me ~~ ou J _ e — = 7 — 
—_— oa - — ~ t , ~ - = . ; —_ 4 s - > oe - na —_ - = — « 
~ 4 e = . - — aad —_ ~ ome - ° 
ito “ ° - _ omnes ee — = — “ # ous - —_—— a oo coal 
—e j : = _~ ~ “ —_— 8 ~~ — - 2 - ~~ 
- ——- , — > 7 = = ~ — - — ~~ _ om 
- . aA ~~ —_ a > « + - — 
“4 Sete ve - od “a on ~ — Ya ! - : = il . _~ 
cen “ _ ~ - - - —_ = 
’ — . - - od i” on j j — » -b 
7 a — -~ - _ 7 
f j . r _ > = - ; us P _ — = a aa 
~ - — -_ - — ~ - oust _ a _ - 7 a nt 
-. y —_ e - - -- = ~ er “8 ~ oa a a - = = 
: : - - a - - S - ~ noel — — _ om -— 
: “ - tal — - ——— et - — ~ — a ~ _ —_ ~ - 
. cree ” - - - ; = r Gung 
- j ’ : f —_ a - j — ~ . " ~ ~ 
: c — ~ 2 ” — o~ . oat Gantinnd -—< nae . = on - ~ ow 
Pa ’ 4 _?> ‘ “ * f r ‘ Prune s 4 . oo ~ - f — e 
— . - - —) - - ~— 4 “ e - at — ~ ow ui : = - 
- ~ ” _ ol on = oul = 0 om a — - am = — - —- - -~ ~ 
— —_ = ed 7 oo ~ — - - ~ nl ” = _ - - 
: —_ - - oo — - - —_? = ~ _ = 
“ - : on ~ ¥ ~ ~— = - = _ - oo ed _ — - 2 ra ~— ~ 
: f i “ ~ — = i = " _ ~ ~ ae -- ~~ ——— 
. ‘ Aas — ~ _ = -_ =. jf . j 
- ed . a ” - — 7 a _— a — a ou - 7 in ” , 
- 2 Ciel aed —y - - - — 7 : — -~ ——s on 2 — 2 —_ _ ad - ———s 
. — , - “s 4 _ ~ on oun o < — - — * 
y ~ - ee r —_ ~ - a - = - - ~ - ~— + — —— 
* - ~—2 — = — a —— 7 ~— om 
~ moe ~— . _ s 
— ~ a * - - - - — —- - - a — -_ # is _ 76 wo _ 
oe ; — ~ a - _ - - “ ——— « oneal ow 
= = = “ m4 ~~ = - . _ 
a ; 4 — ‘ ~ _ —_ ap — ~ — | es . . ~ ~ 
- we « — = - = al oud — - en 
o as — ad ~ ~ ss - we — ee ~~ — — oe 
al - - ~ = = ad - - — —_ ~~ — —_ 
" ‘eo . _~ a . — ome ~ . -~ = - - = = ~ fl - * — 
om * us ~ — s - = - - + aw - a ~ 
j - — ound - a “ “ ous - ~~ a — : me ~— omg pn 
‘ ee _ ay én = - - ous ~- _—— 
; ff ~~ — ‘ - - -_ —_ _- a “ ; > = 
ee < ~ — , - - . _ ~ — or — — _ 
— —_ me. “4 ° 
- a ee } j f — ~ + a o—_ ° ~ — 
ao . — —« ~ r { 3 - “ ow ‘-* 
= mm : : — . — > i — ~— : om -- — 
- : = i ~ - —~ oe 
a . i = —— - 2 < on f " Bo s es 
| , s - — —_. - - - — j —< - _ cone < 
- a ’ - ~ a ~ - — — _ - i - 
- ~~ ~ _ —_ ” + — ~— - =? 
vag = — - f » a = . a = | “a - 
- ome _ = » on _ - = e 
ed Pa - - _ - Ts — ~ ~~ me ee - - ~ — ° 
omy o j + f » ~ _ P - ome oat ~ —_ ! cam . 
= — - —_ 4 
. ~ — — ; - woe ~ j 4 4 ~ : 4 / J - , 
a = o — + - a . - _— _ — ™ ~ ~ - -— ~) 
™ . fo 7 4 - : <a aC © te : 
a, , " , . _— ~ — oe — a 
= — “ - von 
oa : : : : - — ; 
— - a) ied ° 7) ad a - - = a — f 
y — > ~ — = © ns —_ — ~—— 
— ° . - f 7 — / - - . 
, - a — tt - " ~~ 
a a ; - ; - ~ one - , — omg - 
F i ” - - e , 
p _ = = - ‘ j ae - a one — 
”” - ~ - - ; 4 - a - - - < ~ A 
= « - ” - 
ou ~~ - . - - — + ed -_ — ~— eet 
aa <2 . = . > — _ a j ~ - - oo 
- ~o ” —_ . = - “J = ~- = ~~ — 
oa — ee 4 “ i - ~ ad . - ~ . f a — —<_ ow - 
— oo P - — + . a - on = - 
. “a ~ o o ~ ”) ¥ - = —_ 2 - ost 
“ ~ nt > - ~- —e - —_ — 
nal ; “ ” oa hat . . n - ; = , 
* - s r —_ a ~— = - - | - - a 
b on - _ io - ~~ - j « 4 — . - _ 2 ~ — . 
ees a - ad o - - ~ J a p< ee _ se 
; — -— = - - 7 é - < _ - on ° ; 
- ol - . j —_ ~ aa o P : ~ ° hg } nee - f ous -_ o.. ~ - 
4 — - oo aaa he a ‘ol - 
a , - - - . ys * + a . - . 
~) - - - - " - - — ——— as j 
a —_ 4 on - le - » = — ‘ - = aad ones — a ae 
a “ = - — m ; “ ~ - “ “ ~ on - ~ = — _ ~ 
& > - - . = -_ _ — > 
H a " > _ " - + m —_ a r ~ o~ ow 
~ o t . - _ “ 4 ~ “ ‘ : - . 
‘ - — ~ - ~ * - ; — . - o - —— " - J 
> - —~' — ~é rf ~ ™ ‘ ~ _" . = . —_ as on . 
é - ~~ ~ - on - > . “ vs ' » 
- ~ sf @ De , 
aw _ - a . os " - net - o - — 
= ~* a : - “ _ - —_ on j o : - ~ ne . a tee 
- J “ - 4 2 
al = — - — - = _— a = S = - _ 
{ a — . - - - - 4 - = ~ ome - - j - - + _ 
: -- . oe ; ~ 7 > & = ~ i ~ — 
deang —_ = = we on = » - - — a j : . P .. : - - : . - = 
ome — = ee o BS = on ” 
} -_ - . — £ s - ~~ ——— “ 
ene _ -— ~~ ~ - " ‘ . 2. = rf 
- - ; = ’ = f j f — y 
' - = ~~ - oe o - j = - — pas j ¥ . 
> - ms ~ - > 7 j - d teas —_ P 
; ~ = a —_ ” —_ . at - = + = oun oe A 
” ae — 2 ~- » e . - im -- — _ os — n - "7 ~ 
¥ ~ a -_ = . ——. — - + ~ — - — | J ~— “* — > . - a 7 —_ a a 7 naa 
~ “ = [ < . —_ ~ —_ * - — 
, — — ; ~—” = 5 Z - = ~w - ome - coe + - —) _ 
J “ - ~i , a - ~~ “ _ o- 
» - 7; > f - — Yo nm CS : . al - 
{ aa “ _ P — = is ted ‘ bane 4 => “ - ~ * ~ ous - - 
- a _ -_ — ~~ ~~ —_ — nad : 
me cm f na S ~~ as - —— - ~—- al 
— - — a ~ bee —~ — en —w — om = a - * ~ oe - ed 
— ad a - seed . a > * - - - = ~ ew < ma — _ _— 
; ~< - Ps. - _ f 7 . bs —— - p> i de _ i j ~ “ - - ‘ oun - ~ ™ 
= se - = 2 .& a = > : ; $f) of : j 
- ~ 7 —_ - “— —_ > - % . a aoe : , oi) 
-~ - - _ — _ = ai — — : - — ° ” nd P = = “ “ —_ j ~~ ae 
se ae . , - 1 » 
—— — — * ~ ~ ~— me — . ~<a _) ; c . - f : 
- - ° . $4 , . 
© ~ ~ ~ — / 4 a o-_ ‘ e — 
= h ’ — - — - s a a 
——4 f) * -_o7 = - —~ : f na : ‘ - - oe 
> a © ‘ = — ~~. , oS > ; 
. — . ~ — | Prat —_ . . te - 
— ahd ~ . ~ i - * - - - 
_ a - A ~ be > — — a . 7 — 
a — = -— » . pa ae - . ~ mes , 
: pe a — — - — apne oe — ou ° "s = 7 ed - - ~ — j ~ ¥ - ~ 
ay ~ } satin, ~ - - m —~ _ _— — .~ , a a ait oven -~ ~ oun — = — _— ~- a oom - os 
7 a ae ‘ ~— ae — - - w — ——— eo — a ee ow oom ee -—_ . «+ = os _ om — — ous a a aw - quant = s 


HARRISON CONDIT Al 


ET 


shall not be deviated from by said second party without consent of 
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manner, and the decision thus arrived at shail be accepted as final 
in the instance in question. If said first party is adjugded to be 
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aggrieved he may at his option cancel this contract or compel its 
proper observance. If said second party is adjudged to be 
ager 


grerieved it shall be entitled to such remedy as said arbitration may 
adjudge just and proper 


C. F. BRUSH. 
M. D. LEGGETT, [1 s.] 
Pre side ni Ti f graph Supply ( 0. 
Recorded Dec. 4, 1880, Liber V25, p. 496 
Bx a: Jd. A. .. G@ W. ’ 
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1} ? , 
AiL ADD itus lor elect nha ¢ roopobeal YF DUPPOsesS (SUC as 
} ) ' 
dynamo-eleetri Tdi | ~ Caroonus eT i react invented 
| r , yr yr he tliat ur | ;ry' r)T 1 yy i ' } <4 } is al 
»\ “rst parcy Or thap i ," } bib yt Pic 7 \ i} il Willi@ Said OPigeitial 
. . . . 
conutract remains in ioree. fheterm of said original contract 1s not, 
a . ] ] ‘Tr ] ‘ , | rr | ; | I 
however. extended Che patents aiready obtained and the 
99 } , ~~ Fans - } : _— . 
Oo applications for patents already made .that are covered by 


7} 


this acreement are de scribed iis follows 
Num bers. Dates Subject-matter 


1S9.997 April 24. | Dynamo machine 
196.425 3 Oct. oS. 
203.413 ee 
903.412 > May 4.18 
a 

! 

i 

’ 

i 

| 


I 


opper coate | carbons 
Armature 
(ommutator. 

Lamp 


4 


4 


4 


203,411 May 


~ItsJ s) +11 =) =) 


8.718 May 20 Sie Reissue of above 
212,183 Feb. 11, 1879 djusting helix 
217.677 July ZZ. iSiv ‘Tea zer. 2 
219,210 Sept. 2,1879 Flexible holder and guide 
219,208 | Sept. 2,1879 Double rod lamp 
219,211 Sept Z, 1549 Resistance cut-off ; 
219,213 Sept 22,1879 Winker lamp. : 
219,212 Sept. Zz, iolv Gas batterv lamp 
219,209 | Sept. 2, 13879 Expansion lamp dash-pot rod 
224.51] ‘feb. 17,1880 Dial 


> 


There are also in the Patent Office thirteen pending applications 
relating to electric lights which are also to be included. The grant 
is hereby extended to cover the inventions above described and all 
extensions, improvements, or reissues thereof, and also all other 
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inventions of similar character pertaining to dynamo-electric 
machines or to electric lights or electroplating apparatus made by 
said first party during the term of the original contract as above 
cont mplated, 

Second. In the fourth article of said original contract, pertaining 
to the payment of royalty to first party on apparatus sold by second 
party, itis hereby understood and agreed that the first party will 
walve and lorego all r valty On any appartus sol by suid second 
party in good faith in the usual course of business and with due 
business caution for which pavineut cannot be collected nor the 
apparatus thus sold recovered 

Third. The last article in said original contract is hereby changed 
so as to read as follows: In case a disugreement shall arise between 
the parties here to as to thie fulfi lm nit of any of the Provisions or 

terms of this contract which cannot be settled by said 

o4 partie s, then the port mn question shall be submitted to ar- 
bitration in the usual manner and the decision thus arrived 

he Instance In question. If either 

party Is adjudge d to be aggrieved it shall be entitled to such reminedy 


} 


as suid arbitration Ay adjudge just and proper. 


— 


= andi s 
at shall be accept das final in 


, 4* 


In witness whereof thi }) irties lave hereto sivned tha ir nates and 
affixed their seals this first da\ of September, A. D. 1SS0 
CHARLES F. BRUSH 
THE BRUSH ELECTRIC CO., 
By G. W. STOCKLY, V. P. & 7r. 
In presence of— 
J. C. ALLEN. 
JAMES GORDON 


The Brush Electric Company, Cleveland, Ohio 
Recorded Decem be r’ th. LSSU 
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COMPLAINANTS Exuipit Titte Papers No.2. W. H. K., Notary 
Chana ot Corporate Name. 


THe STATE OF ONTO. 


Cuyahoga County. ; 
In Court of Common Pleas. Ex. Doe. 51-3 


[In the Matter of the Application of THe TeELeGRAPH SupPLy Com- 
PANY for Change of Corporate Name. 17224. 


Be it remembered that her tofore, to wit, at aterm of said 

Bh court of common DL iis bye yun and hie ld “at the court-house, itl 
thi CILY of Cleveland. within and for the county ol Cuvah ria 

and State of Olio, on the Sra (aN of \l iy, in ant vear of our Lord 
one thousand eight hundred and eighty, by and before their honors 
Samuel B. Prentiss, Darius Cadwell, James M. Jones, Jesse H. 


: 
4 
i 
7 
: 
| 


CHARLES 


Fr. BRUSH 


ET 


MeMath, Gershom M. Barber. and Edward T. Hamilton, judges of 
the court of common pleas of the fourth judicial district of the State 
of (ohio 

And thereupon. on the 21st day of June, A. D. 1880, there was 

. e 
duly filed in said court a certain petition in this cause, which Is in 
the words and figures following, to wit 
Petition 
THe STATE OF OnTO, 
C'uyah ese f punty } 
Court of Common Pleas 
In the Matter of the Application of THe TELEGRAPH Supply Com 
PANY for a Change of Corporate Name 

And now come the directors of said mpany and respectfully 
represent that whet sa ce wate OL Mcorp ition was filed with 
the secretary oO tate on the 19th dav of Oct er. 1S7o. for t in 
corporation of the Telegraph Supply Co. under the act of the Legis 
lature of the State of Ohnu pass | February 9th, 1876, aut rizing 
said company to do a manufacturing business and the business of 
manufacturing telegraph supplies, annunctators, burglar and. fire 
alarms, ete., ete., under which charter said company has sinee bi 
operating: and whereas the character of the business of said ¢ 
pan y has creat! Vv cha pera land is now almost entirely confin L to the 
manufacture of the electri lnventions ot ¢ irles F. Brush, M. E.. 
such ais el CLric BL lit it) ele tropiating m ich nes, electro Motors, 
carbons, ete.: and whereas, in view of the above facts, the directors 
oO} suid company, ab a meeting he i on tine Lit I) d iV of Jut e, is SU, 
voted to change the name of said company to that of “ The Brush 

ele cy ric ( pan ' Now thre refore, we, thr dire tors of s d 
36 company, do respectfully petition this court to grant an o1 

. 

In pursuance of sections 5855 to 5857 of the Revised Statutes 
of Ohio for the change of name as praved for Publicatio f thy 
object and prayer of this petition, in accordance with the statute, 

, ’ . ’ 
comnmences at the date hereot in the Cleveland Llerald, a newspaper 
of general circulation in this county 
June 21st, 1880 
M.D. LEGGETT, 
G. W.STOCKLY: 
JAS. J. TRACY, 
MARY S. CARY, 
ik kK. COLLINS, 
Di ectn at i} TT legraph Supply (Ww } ANY 
Said petition is indorsed as follows, to wit: Cuyahoga common 
pleas. In the matter of the application of the Telegraph Supply 
Co. for il change of corporate name Petition Koy the direct rs 


I. Kk 


Collins, att’y 


Se 


And the reupon, on 1 
, , . 


Vv hled in said 


court Of comn 
| 

nh order chang 

y 


, STATE OF UHAIO. 


ail I ‘ Liie ( i ' 
. } I | 
1 \ ; if ant , 
| De] ' i | 
‘ i\ ’ at ‘ ‘ [ l ‘ 
’ 
1 ~ j ‘ | \ ' 
re ;* ‘ - Lb ii 


one oot 
COUT 


HARRISON 
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iit 


. 1 ‘) P 
tnd now, upon the 2b 
tne lLlelegraph Supp 


daecreed UD\ trois court 
} } 

eby is, changed to tiie 

1 petition lt is furthe 

. is es } 

¢)T) WILL 1} il \ -dHvs 

j « . : , } ) 

(Copy olf record, vol. 2U 


lay of July, A. D. 
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ISSO. there was 

notice and proof of publication in 
+ ° 7 7 . 

ind NHgures following, to wit 

on has this dav been filed in 

Is county praying said court to 
name of the Telegraph Sup- 


5 


+ mMpany in accordance 


i 
provided 
7 


WILD 


M. D. LEGGETT. 

G. W.STOCKLY, 
JAMES J. TRACY. 
MARY G. CARY, 
FRED. K. COLLINS, 


; 
» Cieveland, J. 


6 OUP PAY Company, 


ri. SAYS that hye - clerk of che 
\ public newspa printed and 

j | ven ral « f lation in sald 
Liicihe ,is ylish) ij itt snid 
ISSO. and fot r times con 

W. H. KENNEDY 
Kennedy a by him sworn to 
~ Sf? 


HERALD PUB’G CO 
Kb. H. BAKER. . 


A. D. 1880. came 
duly 1 
iT attorney, 


nad Upon 


» directors 
: ha * ’ “| ‘vy? et 
OOTPMOriUaiLet Latitie 


and their 


V ite r ine 
good cause 
f the object and pra’ 
eve land 
therefore 
name of said company be, and it 
lectric Company, | 


’ 
| 
; 
' i 


iiS prayed in) 
at said company pay the costs 
in this cause are tuxed at $7.46. 


RTI a tate so, 


Wilbur F . — a asi ill -o8. 
} ilbur BE. Hinman. clerk of the court of common pleas within 


y ” Y : : : 

a : a : , +. ‘ : cael " ’ ] t | : ] i 
and ior sald county. and 1 wiiose custody the hies, journals, and 
i : ; } ¢] * ’ | . ‘ 
records of said court are required bY the laws of the State of Ullo 

} * ; ; ; * 7 . ‘ ¢ . ] ¥ 

to be kept, herebv c . the foregoing copy is taken and copied 
; + | i ; - < . r i ] 

. > , f 
Irom [ht rPeCOTCUS im ‘ Ih) i cLpopos al Ql) OF iif ¥ co] Dh 
+ ‘ . 
5 . 
, ; . 7 ; > ‘ ; 
Supply Wo. for el} re of 1 of the proceedings of the court of 
; * 
. + ) 7 } ; 7 ; « { ,\ | cy ' 7 1 4] ? | 
COMMMIOT pit ~ VW i shia ‘ ‘ ‘ 4 i\Vatilt) . oe ; , Alicia Lili =< if 
? cy ; ; ’ ' , ’ ’ | Y ‘ 1tt ? rier | } 
bOTeCur PF CODY } i Cty iread OV hie Witt) Lid Jil ne record 
a »; - I . + ¢ ‘ ; 
(yo! TAS, pricre ete) eLiiti ' ree ei Sil ili Is i COTrrect PiiISCripi [ ered 
: i 
' ' 
" 7 > ¥ . > ; sy} » 4 Pes 
In) LESLINIONY Wilereol (if lereto subscribe my han othicialls 


and athx the seal of said court, at the court-house. ln the citv ol 


Cleveland. 1n said county, this 4th dav of October. A 1) LSSI. 


: a | | 
[SEAL. | WILBUR F. HINMAN, Clerk. 

38 [, Gershom M. Barber, presiding judge of the court of com- 

mon pleas within and for the fourth judicial district of the 


’ ' 
’ , : ‘ ’ + ,% ‘ , , , i, ’ 
Calle I now 8, CIiCrrR Ol] re ti COU (Pi COTE bO] pieas Wicthliti il} iol 
‘ } —_ ; ] | 
; , [se f vs , } ' ’ 6 ? 
te i ( i 2? en ft iti ‘ sete il {?i {) it? Lil 1 bal said if | ." ~*~ Lilet 
+}, + , = '} < i. tt ’ ri? | he ) i ; ’ ; ? ’ yf 
COLI i yritayst ‘ i Paaay iit) OF A bah i UC CPE AG | Be i i re ; Li) ‘ ,? 
a i i 
‘} » a -~ | ' ‘yi i ' | ‘ ’ 
by Lil ‘ee {)] i | Ale ‘)i (O10 iit} ‘ <4 it jt] /,* 4 } ‘ i ivWws ‘ Lint 


copy of said record is in due form of law 
Signed by me and dated at Cleveland, Cuyahoga county, Ohio, 
this 4th day of Uctober. A. 1) LSS]. | 
GERSHOM M. BARBER. 
Judge as Aforesaid 


Unitep STATES PATENT OFFICE 
CHaRLEs I. Brusu, of Cleveland. Ohio. 


Impr VEL nt un Mi { / Plated ( rh is for Klectrie rl [lluminatina Point s 


Specification forming part of Letters Patent No. 196,425, dated Octo- 
ber 23, 1877. Applieation filed August 21, 1877 


Be it known that I, Charles F. Brush, of Cleveland. in the county 


eof Ohio, have invented certain new and useful 


lglits : and I do 


a 


ot ( uvahoga and Sta ll 
improvements In illuminating points for electric | 
hereby declare the following to be a full, clear, and exact description 
of the invention, such as will enable others skilled in the art to 

pertains to make and use it, reference being had to the ac- 
COM pany lng drawings, Which form part of the specification. 
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. 
| ; rie ccolf +] "Ort? f Lvs bs ale , | - 
do not connne myself to the covering of carbon sticks or rods ol 
tak rl ,) niv : P| | ' y I , a } ” 
tO pure carbon Ons mates Or dIsSKS OF carbon Mav ve used, or a 
. . . 
i | sn | » one ; 
‘ mint! re of CaArpoon WIth orelron material th ls the Caroonh may 
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magnesia, lime, &e 
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a > 
’ ’ 
owlne to the greatiy Increased resistance produ (j 
a i 
? ; +} ’ y*? . ; ‘ , | ’ ’ } ' ’ ct } 
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. . > 
iar permanentiv covered, coated, or surrounded with cop- 
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, , 
’ . ‘ , ’ ‘ " 
+ | } r nickel. or obtner su tpi rover ae i @Clf ro-COnauct- 
: } { | 
-, ; ‘ ; ; 
ne substance, substantially as d forthe purposes specified 
) ' Ve a 
’ : , ; ; * 
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ni i} ‘ is alld | | Lif Pury Pat S sf) Wii. 
, ’ 
. ’ . | ’ - 
In Les Many whereol have SIigf ti (] TV baie 0 Ulils specin« tui il 
| | ‘ . 
'% : sy ? 
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Witnesses: 
FRANCIS TOUMEY 
GEO. W. STOCKLY 


7, 1878; reissue No. 8718, dated May 20, 1879. Ay 


April 14, 1879 
‘To all whom it may concern 


Be it known that [. Charles a brush. of Cl vi land. in the county 


‘ ’ ? } ’ ’ 
of ¢ uVvVahoga and State of Ohio, have inve nted certain new and use- 


: 
| : 
Specification forming part of Letters Patent No. 203,411, dated May | 


| } ] ' 
Milthps. ala do hereby ageciare the 
following to be a full, ele ir, and exact d 


ful improvements in electri 


, , } 


escription of the invention, 
such as will enable others skilled in the art to which it pertains to 
make and use it, reference bi nig had to the ACCOMLPAlS Ing draw llivs, r 
which form part of this specification 


(Here follow diagrams, marked pp. 42, 43, 44, & 45.) 


My invention relates to electric light mechanism, and it consists 
In the following specified device, or its equivalent, whereby the 
carbon sticks usually emploved are automatically adjusted and 
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ation to each other thut a con- 


46 tinuous and effective light shall be had without the necessity 
of any manual interference. 
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and core, of a clamp surrounding the carbon-holder, said clamp 
being independent of the core but adapted to be raised by a lifter 
seured thereto, substantially as set forth 

2. In an electrie lamp the combination of the clamp D and ad- 
ustable stop D!',or their equivalents, by means of which the carbon 
points are prevented from becoming so far separated as to break the 
electric current and extinguish the light, substantially as specified. 

3. In an electric lamp the combination of the core or armature C, 
the clamp D, and adjustable stop D', or their equivalents, whereby 
thie ports of the carbons at = parated from each other when an 

electrical current is established—prevented from separating 
5 so far as to break the current—and gradually fed together as 
Lhe carbons are CODSUILLE dl. substantially us deseribed, 
| In combination with the core C one or more adjustable sustain- 
Springs, ¢€, substantial iis and for the Purpose shown. 
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eby to separate the carbon points by electrical 
or magnetic action, substant iilvy as herein set forth. 

6. In an electric lamp an annular clamp adapted to grasp and 
move a carbon-holder, substantially as shown. 
7. An electric lamp provide d with suspending or attaching hooks, 
loops, or their equivalent representing and placed in electrical con- 
nection, respectively, with the positive and negative poles of the 
lamp, substantially is shown 

8. An electric lamp provided with suspending or attaching hooks, 
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13 X Q. In your opinion, would any method of coating the car- 
bon stick with a suitable metal whereby the metal was applied thin 
enough and closely enough to the stick to produce, practically, the 
suine useful result which you state follows from electroplating be 
an equivalent for the latter? 
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steadiness and light, 1t Is 
} : > | — j | ' 
above: DY pinclIng WW ve \ 

: ‘ ‘ . , " ’ 
burn away to a point ts Inc! 


, } ! } 
ric are, or discharge, at the end ofa 
} 1} ‘ 
is burns away, remains DiUnE: DS 
i ) = + | + $1 ™" 7) 
‘ » ; Lie risk ; ; }' ite = Will 
} | 
. tite mait Vireo yi Til Pieii ¢ [i- 
, ’ | > | 
mount oF let Is «lll shed 
i] iy\ overs Tit t .? ’ ‘ rts ~ 7 it} t Tt) 
! ’ : 
, | ’ cyt i@its irs Cote] cue 1? - ; _" is 
ge from thr renerating machines aur- 
: , od _ > 
i suchii guts is rendered more 
ores nm the bluntness of carbon 3 if 
ve or negative electricity Which passes 
" : 
red Vertically, 16 1S tlie upper o1 tne 
. : 
: 17 } . ’ ; } 
ricities pass equaliv through both 
; : 
i } 
- | eat Prarie fl pw) 7 rom Willett rhe 
4 
1 DNALUTALIS V the convection of 
, bth 4 
- mamta a DUIUNE ena, wiitle the 
1 the positive current passes and 
. >. o 
~ I Ss bulitL Up, and in a certalh sense 
’ ’ , 
Db. WILD Parti es o| curbdon @ rried 
‘ ‘ i 4 j . ‘ ‘ : 
s being heated, tend to burn away and 
oe 
? | nd 
s Critist and for thie hest effect of 
; 7} ’ ' ] 
| iCSiTavle to rive Lne POSILIVE pow’ 
. : 
' : , 
‘ ‘ . : ‘ ; , "oO ; 
CHnadeney Ot Lie negative prone to 
. = a , > 
\ mi : ; ’ ‘ > 
eased as there ls tha } added to thie elec- 


hen nt maT 
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tric t ndeney which have di scribed the effect of the rising 
64 current of hot air playing upon and heating it, and thus 
Wearing It away DY actual combustion or burn (y 
IS A () Pieuse eXpilall how the localizing of 


¥ } 1 — ] ! : : . 2 —s rr ay 
of a sbhiall Carbon burnine Dluntiy diminishes ~ the risk tha the Ciul'- 


ee 
o« 
— 
J 
— 
a 
= 
— 
— 
wee 


bons shall run past each other 


A. I should not say that the localizing of the are at the end of a 


| } } ’ ? at. P al | ; 

Smait carbon cauuses the Carvons DUrhling Dylan iVtoavold the risk 

of running past each other, but rather that, as I stated ina previous 
: ’ 

| | tr } r ae a a 

answer, the « eclroplating, With a HIgGhHiV Conduct cr Vit il, lo iii- 


ized the are by enabling us touse a small carbon, at 1 | iL Lie Same 
instrumentality, V1Z.. the electroplating Witih a good met illic con- 
ductor, caused the carbon to burn with a blunt end and this burn- 
ing with a blunt end diminished the risk of the carbons running 
past each ott I w lie I} they were not absolutely Stralr@nut OF ACCUTALELS 
adjusted in ' is 11) the lamp, | CuuUse il 
i : ] 


pf 
* } ’ ° } ' . } 
if not absolutely in line, the downward feeding of the upper one o1 


the approxinatvion ol both Would re-establish iii thie are its hnorinal 
‘ 
resistance before the earbon Polhts gol past each other, White, 1f the 


} ° , 
Caroons were pointed, the oth r CONGIULIONS remalrnine the sume, tire 


} ] ; . i i 
MOlILS Would Dass before tne resistuhnce of the are was reduced vy 
i 


their ipproximMalion to 1tS normal amount. 
{ , — . j 7 ] . i . ° son fl ‘ ] >" 
19 () Viatis the reason that electroplating with a good me 
1] : ? ‘i ] + by) i a. Bow ‘ " } ’ 
TAlliC ¢ MIMLTICLOP COouUSeS LIN@ CATDOTL to urn with a Ditllit ena 


A. Because it prevents the excessive heating of the carbon at a 
short distance beyvend its end, which heating 1s the cause of its burn- 
Ing away to an acute or tapering point 

20 X i). Please ¢ x pli in what you mean by st iting that the amount 


, , ' ;, ' 
of material consumed in the production Of a given amount of ligh 


ie AVN Nish i “4s vou sayvoiy your answel id) 1t) \ (J Dov yt] This it} 
that 7 is diminished ly slower consumption or hy UsillYG a Curootll 
diameter or both’ 


(> ’ 


} 
of sinal 
Op A. Bot 
} . ep ‘ si. byl , . : le, : } e t | “> ¥ +2) ,\ ’ , | ‘ rif 
OT) welnyg AValiabIe tol Proaguciiye L1G SAME LALECNSILY OF LIGTlt 
constitules a Suvilly. and its protection irom mere combustion ol 
P ‘ : | - 
combination With thie oxvgen of the air also ePCOnOMIZes the con- 
~ | 
sumption of material. 
‘ , ;, - ; . 
ai A (). Othe things being equal, aqoes not a Cal 


diameter consume faster than one of a larger diametel 
" +1 ’ . » . 
A. If the small earbon Is hot prot ected bv a condueting enve lope 


it undoubtedly would, but if both were equally protected, then thi 
consumption would depend upon the amount of curren It would, 
however, be more difficult to protect a large than a small earbon, 
provided the current were no greater than could be utilized in the 
‘bon. 


are from the small ea 
22 X Q. Suppose a carbon stick like Exhibit Defendants 


In every respect except an eighth of an inch smaller in diameter, 
and that both the sticks were put to use in a lamp under exactly the 


Saumie eonditions, which would last the longer tina 


A. Supposing the current used to be no greater than the smaller 
earbon could work with efficiently, there would only be a small dif- 


in 


— 


ET AL 
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ference in favor of the irge | carbon, but this would not be mn pro- 


~ rtion to its greater size or the greater amount of material in it, 
and thr mrger Carvon would also rive a less ethcient light by reason 


, | 
of the grreatel Shaduw thah 1t would Cast. 


And being further examined by CausTEN Browne, Esq. : 


23 KR. D. Q Why Is it that the larger carbon casts the greater 
shadow 
\. By reason of its greater bulk; the size of the little hollow or 
crater, as lt 1s called, formed in the « nad of the positive carbon and 
which is the chief source of light depenas upon the quantity of the 


Current transmitte dd, ana \\ itt Lnereiore be coustaunt, Irrespective of 
the S1Ze¢ OF Lhe Carbon: lie nce. a larger eurbon wil] project ua larger 
; ; | " l, : . " . ; ’ 
mice Of Lirls 1umMmimMous source ol a coustunt 


— 
~~ 


shadow when brought 
area 
66 24 R. D. Q. You have spoken of the desired thinness of the 


coating Of metal and tue desire d exclusion of air from the ob- 


. , , = oe ae , } : | , : | 
ject coated as resuits Which are galls d by electroplating the carbon 
stick ; these general results of electroplating, viz., great thinness of 


’ 


cit posit cLtbed poe riect exclusion of alr are hot uncommotr results in the 


R. D.Q. What peculiar question or problem, if any, is pre- 

sented when it 1s propos d to pply the metal coating to a carbon 

for an electric light by elect! plating ? 

A. The prol if fh OF Qu StioOn Is, iis understand, LO determine 
ther a eoating could be deposited in this wav having sufficient 

conduct ng power to give the necessary aid im this respect to the 


} ,y | | , | { af ’ . ’ | . ’ —— 
Carbon SLICK, Wilille al tiie sam ime it was thin enough toavold the 


lnjyurious results Irom tbhe:‘iusion and downflowing of the moiten 


COP py ¥ 
And being further cross-examined by EpmMuND Wetmore, Esq.: 


26 R. X Q. Suppose the patent had been in all other respects as it 
Is now, but had omitted all reference to electroplating aus a mode of 


—s 
‘ 


: ’ ' | 
" *s% ; ee} " ; .1 ; . 5 * be : “2 _ P » 
etGi i , | ‘ th GPa Pad = ‘ m™ « *% , st . Like re 11} Liat L<ast rhiive been athy\ 


problem involved or any experiment required to put the metal coat- 


A I tive pant nt had not su ale sted the application by electroplat- 
ing it would, 1 think, have failed to deseribe any result which would 
have ( tlecte (] tha Ob) Ct Which 1b alms at, as it now stands, in. i prac- 
tical wav, and therefore would have failed to describe the result, 
which I consider to be its prime object ; 1t would therefore have been 
le ft for subse quent CX pel ben a at i invention to deve lop the SuCcCeSS- 


e; 7 | bes 7 , 
ful combination of a carbon stick with a metallic coating of such 
: | | ° , ' | ° ° , thay 

thickness and closeness of application as would render it efficient 


ana make it the thing dese ribed aud cluimed Lt} this patent us it 


y 
SLUNUSsS. 
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67 ce . Then is it vour opinion that the statements of 
the specification as to the results produced by couting other 
than by electroplating are 1n point of fact erroneous, faise, and Mis- 
leading? 
(Objected to as immaterial to the issue of validity and infringe- 
ment of the second claim, on which alone this suit is founded 


A. If we suppose that it is asserted of these methods that they are 
equally efficient with the preferred method of the prea le nt, then they 
would be misleading: but if we understand the statement to be that 
the preferred Lie thod by electroplating, ay Ing thoroughly ethcient. 
these other methods partake to a greater or less degree of its advan- 
tages, then I think that the statements in the patent would not be 
properly considered as incorrect or misleading. 

28 R. X Q. Suppose the specification of the patent, withort men- 
tioning el ctroplating, contained statements to the following effect, 
that by coating or in any manner covering the carbons with copper, 
nick I. Or any sult: able lil tallic ore I clro- condue ‘ting riale rial. the 
useful results would follow set forth in the first paragraph of the sec 
ond column of the first page of the printed specification, beginning 
with the words “ providing thre covering, - and, as ex: imple sof cover- 
ng one carbon with met: | had described the two modes shown in 


the drawing, would it have required the possession of any further 
eat Or any experiment on this part of a persol aeqtta lnted 


with the art to teaeh such person that the same us?ful results could 


be obtained if electroplating were employed as the means for fur- 
nishing the metallic envelope for the carbon stick 7% ) 
A. I] think it would, for the following reason: The methods under 
your supposition described in the patent, if followed, while develop- 
Ing the advantage ous results enumerated to a greater or less «le gree 
would not have produced a result so practically effective and 
OS free from difficulties as to have met the requirements ef the 
art of ¢ | In this connection, and I therefore 
think that it would have required experiment to show that by elee- 
troplating the efficiency would be increased and the drawback 
avoided to such an extent as to render this combination practically 


_— 
a 
— 

~_ 
a 

+ 
7 
~ 


efficient and successfully operative. 

29 R. X Q. In the supposition of my last question would it have 
required experlmcnt on the part of one acquaint d with the art to 
ascertain that the modes of coating other than by electroplating 
Were hot practl i] etheient ? 

A. If by one famili ir with theart I understand one who had tried 
all processes previously deseribed, such a one would have known, 
Without experiment to be made at the date of this pat nt, that a 
ribbon or foil or solid metallic case would not have been practically 
eflicient, because he would have tried such arrangements which h: ud 
been described in eariier publications, but I do not think that simply 
from general principles 1t would have been callie to decide with- 
out experiment to Whiat degree these other methods of seme eth car- 
bons would have been practically efficient. 


oe + 1 lang: paaagiipet ted iia. . lbboe 4.5 Cee 
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' 30 R. X Q. Would he not, on your theory, have ascertained from 


the prior state of the art that the difficulty in obtaining the useful 
results which follow from coating the carbons with metal arose 


‘ 
; 


’ 


Sitipiy from the fact that Lune modes of encasement previously de- 


scribed required too thick a coating of metal and not close enough 

adhesion to the carbon, and inasmuch as the thin coating and close 

adhesion are common incidents of electroplating would he not nee- 

essarliv and without experiment know that he could coal lis carbons 
1 ) 


. With metal DV electroplating, and the opyject belng to get ona thin 
coat closely fitting, that that method of coating would produce that 


—= 


result, although he might require actual trial to ascertain whether 

Cle ( trop thug attained the results sufficiently periect degree to 
serve the purposes of an el Cc lamp 

Ov A If. is you Supp sé (| urls all the other methods, 
he would probaby know that the thickness ind lack of close 

fitting of the envelopes wer ) failure, but he would not 

know that they were the only causes, and therefore, while 1t might 


, } ‘ | Hes ’ ‘ eRe 
weil Suggest Iitsell to him Livait POP ATED was worth a trial, | do 


notthink he could assume a successiul resuil prior LO such eX peri- 


‘) » ’ . } . . . , ' 

31 R. X Q. Do you know of any example in the arts of the uses 
, , : } lietoar . 

| conductor among metals for 

the purpose of facilitating the passage of the electric current from one 


, , : 
roftthe thing enveloped prior to Lne date ol] the patent 


. , 7 | 
A. In the case of the arti KNOWN as compound wire, pat- 


; ’ 4 | — - : j ots ‘ —— » f } } te 
. the COpper Was ) A at LropLaALINge Priol »LNe Gal 
' : , « 
of this patent, though ny NOL’ POsILiv' us to that dat rhe o ect 
+ =. : af 
’ 
of the steel wire wus to give streng ind the copper coating, con- 
] . 
(iu L\ . | it} te) 1} \ Vt , ' re] ‘ Be 
ie: i f +] ' —— 
2 R. D. Q. Do you know ol! vy example of the sort required of 
saat < 
] ’ ‘% U ’ ; zz ’ E FE cteot on ’ “af Tas ith 
Pry Ciye ist s i. (pi) \\ te if ‘ Vere py Gres PO} izt lng W I il 


a superior conducting metal was carbon or any analogous sub- 


HENRY MORTON. 


Subscribed and sworn to before me this 4th day of October, 1581. 


WILLIAM H. KENYON, Notary. 


ft is admitted by the at f i lal Ls he re in th it be iLween the date of 

the patent No. 196,425, dated October 21, 1876, sued upon herein, 

and the commencement of | s sult eiectr relate d carbons similar in 

all respects Lo tne ca } marked “Con brian ints’ Exhibit 

70 Defendants’ Carben,” were sold by them and used by them In 
electric lamps within the southern district of New York. 


, , a — a ae 
Examination adjourned to Wednesday, Oct. 0, 1551, at IU a. m. 


O—o]4 


‘ \ _ ' _ . 
- * " — - — 
~ » a ; ’ ~~ ot ’ Sd ’ wg - : . —_ - oe - 
- — ; ; — o~ eee . —" { = - “ : = —4y @ <n oe ; ~ 
— | L : wv FS YT ot 2p VA y= 6 7 = ~Cww™ ww +. 
~~ ; = oo —_ _ — . ee _ “a - = — —_ ~ —_ —" 
; » - 
- ~ =e —_ ome _ a - -_ - —_ ie _ 
m — —« a ~ _ = <a ae oun . — — tome — > j 
—_ ous = ~~ _— ow - —— ous . - —_ ~ - ~ 4 — — - 
. - . - - ~ _ _ . 5 atte «  _ — . od J - eet 
+ - — — ~ - a ~— - — -- J at vs “ “ 
——— oy -= ~~ ow = ; - ww -—— + - me — 
ne oan 7 “ - — — f —_ — ~— —— ~- a 
— awn oun = - = ° . —s _ o~« o - — 
= au — a ’ - - aod = - ~ ~ - o a - aa 
~ — » wt ‘ — f af - -- - o 2 - ~ _— 
—- ous 4 " — : - ou - ‘ —_ “ " - ~ — — et _ - om —_ . -_ 
- - ~~ ™ - a ~ ons os ; ni « ~ 2 —_ - . — = - — 
——_— - - ~ - o—, 
> — ~~ ow ain Y & j . == rr - oo ai omen . - 
ate = » - — —o - ~= — - ; al __ - a ~ r os es _ 
> - ~ - ; — _ o— 
—— een — . ~ - - ~— - - ~ 
_ “n os —_ { ” = ome. a ous . ous - os r a “ ? e ot _" 3 
: ~— - ~ j < ~ 
— ~ — — o- ; ~-« - — 
co -_ * = - = ~ - a _ - 
o - i - -- _ - - = - ~~ 
——t ~~ ~ m — — — od > — — —_— a — - 
= . - ° - am 
— " — o ¥ —_ » - ~~ ome 
| a ~ - = ee _ - — ° ~ — — | — = 
; a . - _ j > on - - ~ -—_ [oo 
> . " : : a, SS, o0°% ~m oe os . a 
, - “ - ° _— — -_ oud - ~ ~~ —_" 
— 2 j - “ Pras ‘ ~ 
‘ ~- - ; - ” ~ - — - ~ -- o~ _ 
f - f _ — .  & A ‘ 
“4 y ~ —_— f - a _— — aus ~ 
sf 2 ome - . - - - - DS a om « 
7 - = ~e ~ _ o 
m se - - — - — ~ = ‘ - f ~ 
— ‘ ~ " . - [ +4 _ _ ~~ 
— - ~« - - ; - - . ~é 
. 7 - coal — - oo 
ous — ~ ; " —— 
- 8 - ~ r . — - ~ j o ~ a ~ a 
a - |~ i = . e a ~- _ - - _ _ ama ff 
- - a “ - - ~ - - - 
le ~- f f ~ - : ’ - ous ol | . . - ome 
s - a = 2 ~ , = = _ It - 
ee - ; : — - -— 
- - ~-“ es us al f — * - 
» os - - _ ied e é = —— ~ ~ * - 
- _ o— - _ _ - + H — oe to. - —_ 
om ~~ = 7 = Z = —/ -_ ‘ - = _ o- o — —_ é - — 
. - — . - — — ~ ad = o 
oo - _ i - a — = - * _— — jul 
‘ . m = - — = - = - = - — a a ¥ r — 
~- - — and _ is ; = - - ~~ § = ~ ~ - » ~ os — 
we —_—— = ~ o = —— ~ ———~ — 
— = ; - - _ a ~— — — & ~~ 
wt j - —_ - _ ms —_— - . / ow = " — - ~ . — — _ 
. - — ‘ai co -_ -s ‘ ~~ _ 7 o - ; —_ sf — - / - 2 =. ¥ | 
a a o - - = 
° - — — ~ } -_ i —" — — — —~ ou 
o , os - a + - -_ om a om 
« ous = a “ . 4 - — “ —_ — ~ a a —~ ° —~ 
4 j ow _ - - -~ a - —_ aa - 
. = » & ; Se » = wow = 3 ~ = - eS 
— wl — — ° — o ~ « _ 
_ ame ~~ mena — = - = w > _ — » 
> . a“ —— ™ ~ j - - e ~ “ Pa & ; — — 
— — ous = - = ~” > = 4 _ - 
Siete” " -_ — - _ nas = ou 
an —— - a va - - “ ~ 4 on an “ -— 7 a - = 
- rv » = : ome » & wa @ gy - mf > Ve g 
- - . 7 - - naa - —_ ~ . — ~ 
— ~ — on. mn - a = ; . . - ‘sm - — 
‘ ~ _- S - r f « _~ - - - . j ~- - _ “ - —~ ~ - —_ 
- - a —- _ 
a = ~ r —_ “ se oul - ~ — . _ - 
- = — oe = ~ - “= - = > 
ae ou nm ‘ “ 7 —_ a ——* - - am - 
” » ~ ~ ~ _ ; — oman - e = a, - 7” ~ on ~ — - 
na one = ns 4 o- -— - > - ~s me = Pee P ~ ed ~ — - —" ~~ = 
— . ~_< os ~~ - on - - ~ al - - ‘ — a ° ; - ous “ on : — ~- oud bd 
~~ a — - — > > - ome — ~ — _— — - - . ond o — ~ . os - — ; f = —_ 
» -, ~ - — - ~ - - onus 
Sioa ‘ o- ~ ~~ _ = 5 f " ~ - os “ A oust - ns ~— = -_ —— - pom wo ~~ al ~ 
am — ‘ attend . ° ‘ - — _ - . ome ‘ ous ous ou = - 
~ a” “< oe = ~ 2 e i ee - - { o A a = - ~~ — - [eat — we > - - oud ‘ 
4 aud P ws — ee ont - - _ _ a og — ~— — ; . ied ae a a 
. . 4 7 - = - ~ - — ~ - - - — . — — - — ~ me 
— “ - -_ - - - ited ow = — - od ~ - ow ~~ — om 
— <a - eat = ~s ~ , —_ - _ j co ~ o —_ ow + 
- | ace © Sone & + >-— = © me = Ow Of = os 2 @ oe 
-_ ae ~ « ~ ° - —~ - ——e a 
j -~ 2 = ee ae ma - oe ee - = & & we — = .— = 5S @® * = _ 
—~ . _ ; . — - : ~ ct, 
f ae N Pt s oe Sm « vw = oC P — a > 7 oa ow w SL: 2S 
+ ? > f - P on - ~ o ~ _ = - ~ - - , . = “- - pune - P ~ o, = = — - 
me oo = ~ —2 j - wren mm - ~~ — - am -o ~~ - on - ~< ~ a { —_— — ~ ms _ ad ; — A 
> g : -3-e-e es e- = , ae ~ S Sen oxv d8 = sam CL ~ & & 
woes — — = - - — r — r - = >a - on _— i —~ - _ 
- OD = - a = § ' J = - > - ok & o ~ 
*- - ft - _ - ad Yt 4s 1 — ” —_ = - ~ x — 
— - — o od — al — ‘aun —— - — - - _— — ~ ~ = ~_ > ~ 
— j “ = ~ — ome —— -- P h ons _ - - ow a - -— ~{ 
“_ ~e — —_ — - . — ~ ‘ <a -- — ~ = al — lt 
- = ny » _ o a = ~~ ~ 
~ “ oud = - ~~ - ~ - “ as oun —— ~— -~ - — 
— ~ " ~ f —_ , ~en & & = : eo of a = = = 
a ~ ~ ~ and ty» Pa 5 - 7 .. —— “~ -— ~ - — om - ~ —_ 
— _— _ " — - — J ~ 
— ~ — —_ » 
— w _ at A ~ < ad i r — oun - a o ow ee 4 8 sa ~ ~ an aad - . 
. pa - ~ - = pte ~ . a -" Ps ~ . - = “> «t / a | -_ — . a 
os = — ~ ed ‘i m mt a a o~ — ous _ - = _ — , — - nt o~ - ~ 5 
- a e . _- — — + ~ — J — —= —_ - — 
j _— . - ” ! ~ — ment —_ - ¥ - -_ ~” - { _ o _— a nal -~ . 
> al —— - s — —_ n non aod — oud a f = acon one ay, al, = - 
= j ad - a ” = _ - . s “ — 2 ‘.. a 
= ~~ ‘— - a — —_ ~ - ; — 
— —_ = | é — — » j . ow ~ * ; ~~ 2 ~~ J 
e - — -_ , - - ~ -— ~— ye ° o 
a ~~ j — ~~ = — pug — a ot r = - f a * ~ = Ya — i _ a — - { — —! — 
- = ee : - — - ° . - — ~ _ ~———s — “ ee 7 
rn | o - - - = — — Q - > ~ - _ — — - —t uae — 
— - > _ _ . 2 “ - - - — _ “we = =" - . ~~ — ou = ~ 
— 2 ~_ * ~ _ ~ / . — —_ ae a > = on “ J ont > Ca “ se _ ~ oon 
_— | — -_ a — - = — —_ a” os - - = dim we - _ 
= ~ oe Y - A om — a ” a ous . —_ ~~ ~~ J ~- —_ ~ -- - 
—_ - oa = - . — . — “ > ~ , ~ . - / . ~ oe ~ _— of 
— ~~ ~ - - ; _" , - = . - ~— — = —_ — —_ -_ eed 
- - a “ —s — Z oueat n —— . s _ 
_ oe a - - lined ow — - ~” ou —_ " = — — 
= > _ _ as — ~ 7 | = —_ - ds . . » eee —_ a = ‘ —_ eee — * - - — — — ow o- 
— —_ —~ — - = om . _ — ous — ~« ~ os . omnes . ous . — - = 
“ ~— = - - ~ - P= = " . = ae ~~ we s . o~= 
~ = — . - - — a - - - ned — — 
- “— —— mo =— . oun - = , wd f = a - { -_ _ _— 
: a . — ~ -_ - o- _ - ences wa _— — - a _— —_ ss — *— _/- ~ * 7 ~-~ — ~ 
os —_ — _ ~ ~ ‘ om 
; - ~ . ~——e — oud —_ _— — — = mm. oo - pet - _ a” ~_ —_ ous am a on 2 : 
— . —! om a = Gum” ag oo ~ 
ou — a ; . —_— - . owed ‘ : - yy ) bt 
J -_ ee e oan a J — _— o — _ « - - eae ~ 7m 
- - Pl anal a & - - ane - nam 
~—e an — ——s - uw ame — qu o~ a Gut 7 U ow’ ae ° ~ ous a 
“ Pa b thenenemedl J - ous —-- “ = a Y ous . all — = — 
~ 4 ‘ — - ~ — — - 
en ag a i a = g - ~ we aad — pag _ - —! i r, — a aa —w 4 4 a 
m moe =< woe - — —_ =e ne 7 
_— " . _ _ — - - ~) ous 
a anon — — = ~ _ — ee ~ 
uw i ~ — y an <i -™ r; _ a) “ w - L ~~ nt = - - s —_ me a 
ais 7 00 ” oan 5 - ~ meats —_ — “s = oe * - al — ° ‘ ~ ~~ ee = ae +e . J fee ” -_e 
~ ~~ ~~ = , = P -” — hed “s . om . ri _ ~— oust as . — ed fy — . oun ~ a — —— ~ 
a oi. —_— aus —_ — ones — _* ww - a a bie sf ws - an aie a — ~ { = - a = a aad f - a ” — oo 
_ ~ ail — — ‘ — o } - 4 o~ < ~” : ~ _ _ m 
-~ - - - o_ st —_ ~_ m / a Pood _ “ 7 = _ - . —_ - = ~ , ~ - - “ 
- . . e ~ ~f. ~ Se ws . - pene aa && > - ~~ “2 -_ pt — ame a 
pee tne a ce 0 _ ——t | . o- > ; 4 — ee es - — ~_ — _ ont == «ae ote - ois ~ 
_ — . _ — — ow - - . 
me } ° a ne ~ ~ ~ a es a —_ _ > ~ as = — - a 
= a _  — — ~~ ~ i * -” —o" — ww ~~ wm, ae 
. "s — ee) _ — . ; o 4 — “s - ow at _ — a j te —_ — al - 
d mee — ad - —- ° 
ee aaa — aa Hh _ 
e 
! 
m ” * 
ee  ) Pe sx ee, eee ae t " ag 
ay i eee ss 4 Sa ek on ee ; ki ae aa eT eee i 


HARRISON CONDIT ET Al 


‘ 


a number of years, and have made them the subiect of spec ial study 


more or less for 1 three months. 

{@. Please look at letters patent marked Complainants’ Exhibits 
Clamp Patent and state whether you have read and understand the 
saine, 

understand 
operation 
irpose of 
e estab 


carbon 


~ 
— . > 
— 
~ 7 ~ 
—_ - 
— 


-— 7 ~~ 
—_ - { 
~~ 
2 ~ a =_ 
ous = on ou 
“ww 
- - — 
— 
-_ - 
J ae 
~——= , na —_ 
— ° 
— - a 
~~ _~ 


~ we — 
— 
o 
- - 
_ 7 
. . - 
; - = 
— om 
; rd 
” 
4 
wl ’ - 
a , 
~e 
< ~~ a ae! _ 


— & 
- ~~ 
me 
~< 7 
- _—— 
= oa - 
os 
fm 
‘ -= 
; o 
t 
- 
j 
a ° 
- — 
me 
— - 
ee J 


~ 
eee 
a 
* = 
te 
— — 
— — 
- ; . 
~~ 
ee ous 
f 
a 
et 
; 
= ~ 
a 
ad 


- 
— ~ - 
~ 
me 
oe 
f 
- ous — 


‘ 
oo 
——— 
“ ~— 
~—— 
- * 
+ 
; oo 
a r 
J 
= —— 
a = 
— 
~ 
ee nae — 
_« 


on - — 7 —< 
; ~ 
— P 
~ 
—e * 
~s 
~ 
o - 
—_ a 
‘ - — 
o~- - 
é 
7 - ~ = 
; ; 
~ 
- 
— 


“ ° 
aa j eo . 
ou — 
sf — 
~~ — 
o , _ 
m 4 - 
— Racal 
ee —- ~ ° od 
— 
— ~ 
I ™ _ oo a 


r " 
: 


pression 0 


c} 


] | rn } ’ 
“arbon-hbolder rod will be Ins 


C. HARRISON 
deseribed In sald sixth 
Satie and the clamp = | 


to thre rod. both for st i @ 


+} ts ’ cyt 


’ 
Maiti through Lie Palit 


CONDI 


machine (One side of this clamp 
: 
+ - | scl ; 
yverartin straddiing the sald carvbon 
west pos mn touches on the 
’ ? ; ; 
, ‘Ve i} Sig - i» i | prom ~ (oie pre- 
’ : 
, . , 
ns the descent of one side of the 
' , . 
mio nave taken nto consider- 
" t 4] yy , +) | | { pvc , 
, Pt ri Lil = { lal AED? ' Liat jderenaunts 
: sane * 
“nape of the ring clamp shown in 
* ’ , : yf fyPal?y ’ ryt “ley 
i | ™Lilci i Pt bP ij i} \ iit bEathit. ILLECTLY 
i : { . 
, : . 
; ' ’ ae | ' i; iit) | a rraiacts of 
ei tidal t ij ' . i = i* ‘Fria iti 
’ ' f ry Vf ’ ’ 
meriy perform its funetions he 
: i 
ent exterior thaterial to form or 
: } } | : i ; 
nd the reteasing-tevel portion 
i " ‘ ; ’ a os on @ . 
} Meeue SLT) ‘ eat (TCTeTOIITLS (*¢)T) 
a? 
lh if Mi ij ‘yy if rt s jbf)c] pre sort 
e 
, - 
neing the operation of Lhe clamp 
‘ ’ j A 4 | 
Lii@ GQelehnaatits bath tiie Com 
, si . 
said sixth claim operating in the 
: ' 
’ ’ | | ; 
; . © ® . »?% " 
ii Wi ait pale] Wilbicti is it) Lane lol 
| } 1 : 
; Tt} Wii iy Carpvod hol er, of 
: : } 
Ci) ite r, said clamp adapted 
: 
‘ ii oe b ’ | 
ii¢ tiie 1 eee. | pit ~ ry\ electrical 
tinjiv as hereinbefore set forth 
mechanisthy fort yr the subpect- 
biefenyt pry hott : 
Ss SLUStLal Ant ' POTTaALIOn 
- ot ; , 
. Witth tive bition Laat means 
min Sitpait tye nied to be moved 
, of 
ese menans belne such Thi ai 
‘ 7. 7% ge? 7 : Pepeaey sf tage 
sit? y ‘ »' ' ‘ ; . ; tial blie’L ie 
wr tf {| sprtrtl “iT t 
= st? ; ae ;it 1) ; ; itis | ; t*ijt 
- 
lting ft ciunp, the electric 
| , eT? i] : boas : 
\ i OO) r til HeCUATISInD DY 
Now, comparing the defendants 
i | ' bittii ij d Its Trpcele ‘i 
} ’ } 
| COPriDOT ‘er aay ( nnobined 
. , ’ 
substantially as I have described 
i | : 
7 | ~ - | i] , 1} pmoOomeyl Filié 
. j ; : ' i , 
Beleiee ' il =< rdelenadants beurhayy 
j ; 7 
" Ly i 7. i | : ae Le ii¢ Live carbon 
‘ :* 
1} ihe means employed fon 
: 
: ’ ’ ‘ ; . ° 
nel motor are, first, a lever piv- 
| | , i 
f the machine and extending 
' ’ ha } . , 
carbonu-holdelt LO Lhe Opposite side 


i 


6 


me 


J 
~ 
Cet 


: 
‘j 
‘ 
; 
' 
ce. 
’ 
iti 
, 
Cart 
ridyie 
sf : 
i ~ 
: ; 
BLEC?t 
5 
("tit 
pPirea 
aii 
;* ; 
it 
rl 
<4 sae 
~ « 
’ 
ie 
+ } 
>) i 
Cat 
o ??F 
ait ei’ 
Line 
sf 
piiqy 
, 
LWo) 
Line 
I ih 
ti 
i¢ 
‘) 7 rt) 
‘ if 
‘- : 
> 
| = 
a : 
' ‘fi 
, 7 : 
<i ‘ 
‘> , 
<i ‘ 
Ope} 
; ; 
fi 


’ ’ ’ 
. 1 Ol the patent, WhiIcn Is 1n the 
47 | . ] ° 
M”ation, WILN the carbon-holdet 
+ | } : + ] 
ine caroon holder, said Ciathip 
) : } ’ . 
lanpted to be raised by a Iifter 
ror — 
red to in this claim to be the 
} ; 
clamp Surrounaing the Curvon- 
lent of the core that it can take 
earbon-holder,. bave the necessary 
r “ui DY a lliter secured Lo the 
n lder. I tind in the defend- 
, 
re rt nf Liost pieces ol metal, 
ched to the upper surtace of the 
i ever, enter tiie Hollow portion 
; . 
hese cores thus attached to the 
di operate ft eC Cianip by menhs 
. : : y ’ 
ed, the Clamp being Indepenade nt 
I I iT renii positions required and 
’ 
| this ever to whonich alt Cores ure 
‘ | 
| sie CONSLTUCLION US SIIOWT) Iti 
. 
| i i?Ver Will i} Carries tne iit) 
| , " yr) ; i aar resi ‘aD Lie 
’ . " . , i I : 
i = bel til ii j bcil (escrpipedl itl 
matent. are substantially thr same. 
+ \ 
act nig ig Lis Opinion Liat 
; ‘ on Ae : ,» Zz ; ) ntal 
‘ Pee aiat j ' ‘Fi; Lint nOriZ Pil sii 
V\ ithe cores proper and tnerevy 
| Tiel im. DUT | do not I rard 
| j ‘ ' , ' ’ ; ’ > 
i i reward it aS material ll the attrac- 
¢ : 
ined to tbe arina ures themselves 
: per (supposing that bv a sullabie 
rs ® 
without materially Changing the 
weal PUPpOses Ol ne Comoupmmatlion 
| tnelr com ed Opry ration the 
rif 
’ , j y 
~ j HAlh CLeCLPT imp the comvina- 


e cores are a part, and | 


to tl 
of ti 


in the defendants’ lamp the 


7 


i@ core itself. 
ie claims in 


SLO 


os 


) ‘ 
o HWARRISON CONDIT ET AL. 49 


= 


- ? f 
ren ~y. 
1 ¢] 1 elaim mature U 1s that portion oO 
i. } , & | ¢* ‘ ‘ ( : 
il ' = ' ' i ‘ ‘ sa 
iil Lil ‘ 4 ii 
; »* 7+? y ’ 
t ‘ : ‘ (lies C('T i} (| CX LCTUIII out 
, | , " e\< Y) . i evel i } 
' ’ + ‘4 ’ * 
wae 4 
: ‘ . ’ : ’ ee) ye ?} 
| | | t i CPVOCP @aiita Like Cat wil 
' : ' . * r } 
“4 nat \ on 
' « 1 ee 
, eele78 ‘ ‘ i ClidGda a ¢ yirn 
} ’ a | | te ‘ i i 
, ' 4 ; ' i j 
; a ; : - ‘ 
| \' ‘ ' : ii ri \ ‘ ee : ‘ 
{i { ' i a : 
i : 4 er) 
’ : i} ; . ¢ | > £3 it | i ‘Pi Wiilit ii 
Lil ‘ ' . , . 
° : ' 
~ wae : 7 : Ver, Lije 
‘ P } y 
- ¥ ‘ ‘A » *% ’ ‘ : 
| ’ ’ Ti ' 
i ~ Libtaat 1 winel writ 
- , 
, . <* Bane. 
] Ft ; \ baa } 
i  F ~ ; . ‘ 
' _ | { 
' : ‘ * a4 :*\A4 
‘ 
‘ \ “—" 
’ ' > ; 
i ' j Sidi 
~, * 7 : i : 
_ 1 
ritd) oll Ubae 
" + sy 7 
“ a "LiL Lil 
| : 
— ’ 7 . 
‘ i 
| >~escnrTi ea 
i | ~ ~ | ' Liaid : ‘ Nit ' ‘ 
| > ' Ii) ' + } 
‘ ; i ‘ i red te 
j i ; i' (ie °LeeLiCaailt 
Prine Lilt , 
: . ‘ g% Tay) : rer sims CTE Ol the 
‘ ' 
| 1) ; ; : 
: : 7 
’ + -} / 
| i | ’ | ‘ LI ‘ a's ; iat it) Lilt LOp 
’ : =. . ‘ ’ { 
; ‘ : i 
i - . mpper sur- 
| tr} ‘ ’ ‘ >\.t* : if Lil | if 
' i 
‘ ‘ . Ail | 
: ' ,? ‘Oo 
, ' : | ' + ey itl preatee 
‘ — 
\  ¢ ' ffiyis Screw is 
’ y ‘ 
> ys ° 
; ‘A ce Tl i. verul 
. ‘ ’ ‘ i ' +% 
} “* ' .} 7... 
Lu : neal the 
: 
i i 
' ; . ra nes 
Vi _ iitiiia ' t 
’ > ’ = e 
‘i 
; | ‘yy? riser 
| itis VU pC UIE 
| ~ " sie ‘ ~ “a . 
, i : 7} 
‘ thal . in iit ena 


‘ i i 24. i : 
r > °. 
. ‘ = , Ol 
' | : - oe , F . oh. | lel 
> : | ; 
; ' y . he >. 
/ | ; ; yi i (ali ; 
‘ 
’ : _% 
Ap upon 
: : 
| ws 2: 
I | > s ete e888 8 
. ' 
; . 


' a 

. 

wijust the 
. J ' : 
: > | + 
: an Ll ipper sur- 
: ” * 
( : Qr Line ieuUs ot 
} : 

oper portion ol 


. ) , \ i i *' i —~ 
‘ ' J ) : | 
| opposite side ot the 
- i ‘ ‘ . 
- : . . os 
ite ; \ Ls | ' 1 descend 
’ ; ; i 
‘ | ~ . i , 
Lt} \ WARK is 
+ ’ ; + ‘ 
rl snot torn a 
| ; : , ' | : es 
as ’ . 
i i}? ‘ i i ; 
| . ’ " . 
| | tt brat (Tq) e 
- . | | 
i ; ; 
y and ad- 
: | : > 
,e) j j 
»} descella- 
7 = . i i 
J : ; : tira 
| . / . ‘ cl 1d Lilt 
* , ” ; 
| , { r\? ; i ’ 
) ae 4 ' . ‘ Q . ae rT) 
’ ; Chain) 
' . . } 
’ ; } i 
: | , uw | : if 
- ‘ i . Wih@ll it 
’ te, | ’ t ; 
| i bal 
. ‘nyt 
I ‘ ‘ i il ‘ Cu 
. : 4 : - ; ‘ . 
~ = : : ; + o : 
| : . soon 0 9 
" 4 | ' ~ i i | erTacion 
iy" 4 ‘ .> s : . : 
) ; i ‘7 il : sae : i. | i 5 4 
. , ; , , ‘ i if : “ti Lal ii) Hiit 
> : ; ‘ ’ ~ , ' 
| , | . , 3 . Srp rpayl ince 
4 ; 4 Laas WibiGUil i ia UiWSvLAs 
, . ‘ cA ai : 
e2' ’ . : ’ : as 
‘ 
- — t - 


j-—=i9 


etn 


. ~~ Cd _ ‘ 
~~ - _ . s 
= a - 
~< - 
= 4 " 
—— - ; 
; « 
= _ - J - 
> f < 
- * = = 
- 5 “ r 
= ; 
j 
, 
- 
j 
+ 
- 
‘ a 
4 . 4 
° - 
" - “ 4 
— - hs - 
ry 
~— = 
: 
~ f — 7 — é — 


~*~ 


— a 
L | «€ 
; 
; 
* 
“ 
‘ 
f on 


e 
. 
—« 
-_* 
‘ - 
~ t 
_" - 
” 
{ af 
. 
—e - 
“ 
; 
oo 
. 
- * 
; - 
; 
i 
* 
; 
out ~— 
~ 
net 
a 


-——« 


+ 
sad C. HARRISON CONDIT ET Al 51 


’ - ‘ n . . : e } Th . -_. . 
Stal s belIng NnxX¢ din Lobe celling avove Lilie Minp ic specification 
r y states 
‘ > * F 
\l nvention likew sists In an arrangement and 
, 
ej- ‘ . u4 : ryt) ; WwirereD t | sit) le 
“ ‘ is W j if practi, iit’l \ Lile LD poie 
’ 
5 . 
; % - "see > 7 
' | ~ ~ | iit? ‘ i ~ I} Will prea ‘ - it} circult 
| - : . an yar " i i } | ) 
| i : - ~ ~ ' Ciy SLs pr .a% ‘ uy wae 
t . + 
i | . s the mou r operation 
: 
. ‘ . 
he j ; ih CPi I ; | ite I 
ry 
’ +} ’ > — e «% ] j " : 
>. ‘J \\ j ii if \\ : mracus aha | it Cree ration 
=") pparatus and its operation 
~ hy | , 
. = 2 | ] it , oil bis as ( OMmppiali- 
_ . 


‘ 
} ; ; | 
: : Bon trical connes n with the 
. ; | of \\ ethey ’ \ vr 
' | ~ il i iif ’ j i iil (lil 
’ : ’ ;* ’ : ! |, 43 , ‘7 
— ~ . “ii = aint <iil {j iCTredll 
4 
; | ; : : ' 
\ j ' } ‘ ij ~ ' ; by Live (Vues ; Ti find 
} ' 
| a = i) Sti te Ks Ol OTIS 7 Live LU TdT pe r 
| ’ ‘ ‘ rive sf) TT) Tey vv OT which 
> 
' ?: = ' ne. s connected and to the 
; " * " yy? r ,) P ’ I If 
t i psi . ; ;* Litiy? is rii | | ~ 
' 4 | ; ) 
. : ’ . > F " 
. tne sume as ft - wh i idescribed 1h Loe seventy Cilalm 
: : 
; ’ ; Hi ’ . : 
’ iis | ‘ | | if “ | i prs to Wi) (Ti | rele aire 
i ‘| | 
[ XI . : 1@ SUS) 11nig Ss which reach to the lower por- 
, | [ ited Wibbelli Su ‘ ower Irame wh i] holds 
y 
~~ - I lp above tli Pp ppre cross-bDal 
. } a 4 | 
rer sbored at right angies to the 
2 ’ iti On Ui “iit 1) ne hor 
: 
ee , 
. ' yf t ri rif ti] re =| “Henairne 
i ; : + i ~ 
niles ey 3 { » the positive and negative 
| ) | find binding screws In the 
‘ ’ ; é ; | . - lj d 
r end is Cu | the lamp, W ) binding - 
| 4 1% . " ul ’ ; : i 
SCC ba pares OTe 
“~\fy : ‘ s. r ‘ Irrents ’ ) i | irom the : 
: 
. | j + ‘ ‘ . ; 
Nis more Dod in . Pendants : 
5 P ‘ 
H : = ‘ j itl ' t i =< venth 
' ; 
its Dp So Ing the same mode Ot oper- 
’ : 
¢ ’ | ' i + 
: : : 
oY , ; 4} ; ‘ee 
' = ST | ‘ , j ‘ (ij ~ ere } Liat Ol” we it Lif date of 
. - ‘ } “7 ¢ ‘ 
' 251) " : \ sj is : } \] \ ') h. Is ; mile Ltn and 
ae a Pp ee 
{ nent of ft s Su nave sold an isedi Within the 
7 4 j i , : ; 7 
. le List] | Yew vi nf I bath ps Siibiar | iil Presper ~ 
‘ - | ' i ‘ ’ , 1 ’ , he lyahyt 1) fas } + ’ \ , 
in} rked ompialy ~ Xbb enadants New 
; 4} ee " ' = : 7 " 
i c*T} ; Toy }i). iti : | siat’id | nits Were provided WILT SUSpeni 7 
: ’ ; . 
; ’ | ef ‘ese | 7 | 
(yr «ih es representing ahd placed Tih Ciecurical COUMeCLION with 
posit und we ve poles of the lamn 
t = i 
| _ 4 ' 4 . ‘ked 
‘ Mmmaimants unsel Her {) rs in evidence Lone iamMp marKres 
: — 7 . : 7 —- .** : 
Complainant Exhibit Defendants New Electric Lamp referred 
; , . > , 
' in the stipulation lmmediatel prec Ing 
i 


~ -~ . _—~ . 
- » a < = ”- 
~~ ~ - ~ a o o « tf 
- - + ae 
a “ J s ; : " - - > ° ’ ‘ - 2 « ~ ~ 
> + . - - e “ ~— - - - = ey - 
_ . ~~ ° « 
- ~~ - — 
. ’ " an o ~< - . 
- - an ‘ . - J j - - _ , 
pao a an —s ‘ j ¥ - 1 - -_ 
~ - . 
- - ; ~ - j - - a 
- - - » - - e 
— * - - ; ” - ‘ 
J = J > 
. ~- ‘ ~ 
- <— io 7 4 f 
ee - - 4 
~ YA + - 
“ . - as - 
od - - r 
~~ ; - 
. = P - 
j 
~- - 
° “ 
. 4 . 
. o 
° 
Py 
a 
— 
P —7 y ; 
al , 
’ 4 
— i - 
a - - - 
= - - - 


“ 
— 
- ; 
a . 
* 
~— ~ 
- * 
; ~ ~ 
a o ” - . - 
- - ain 
° - - — Sed 
- a - . 
a « - - 
. — as P- - < 
~ - — ; 
. a - j 4 « 
4 - - — 
- ~— é 
- ° » . " = ~ — * - 
. - + — “ 
_ . o - . 
- ou - ill +. - ~- ~ 7 
- — — — — a j 
— —_— ~- one 
- o - ~ a - ‘ . 5 
~ - = - — — > - 7 oe . ° 
- . ’ . - - ” — _ . ; — ° _ 7 
~ oo o - - 
. > _ = = - * - 2 
——y o ~ ’ - o Gum — 
. r ; -" - . one - - - - - « 
= = - ad oe “= - a al en ene =~ 
= . ~ —" ~ = 
- - ~ - ae ~ oo —_ - 
° - . — . _ - ” — me f = 
— | - -- j oul _s — ~ ———ee . ot Z aaa ~~ ee 
” ¥ “ ° ot .5 < “s - om a teal 
- ” - - - ~ — -_ ~ j aa e 
ne ~ ; — “ oa ~— - ~ - ™ « we? ~ -— al 
- ~ ~s r ; j ~ - = - — -  f oun ~ _ at ene ~— —— = ~ - - « 
_ ° — - . 
~— a o o | — . 
~~ - 78 - ™ ~ —)£ gaa 1 — . oe wd, _ — - _ i o ~ = — - " ef 
on rn - = - o f = 
— — matey) “ ~ - ~ — _— o~ — 
o * = - _.- a ~~ ; , - ~ é * on ad { — - - * { out anus —_ atl . ~~ wd _ oua gue 
_— om. - ° ~~ -_— > = : e out ; 
= § : ~ - ~ - - _ —_ ~ —_ —_ — ean — ~— _ -_ Pe .? * — Sf - a 
~~ ~ ” - _ - —_ —_ pum ound oe oe Seed 
— : ~~ ~— - ~~ = ond — _ + — — ’ 
~ ~ — - i ome ous ou a oe = o ~ wa ee — 2 é —_ tt - — ow ~_ fj 
™ noe ne ~ pid —_ - | ements _— — a 2 a _ ~— ° see ow ~~ . ae 
po — —_ ome ~— -_ — ~ a » om — ~ 
o : fen —_ —— mt — — tS —_— — ~~ —_ . meal 
~ ome — - - ~ — 
—" - 
bie 


CONDIT E* 


ISON 


tk 


HAI 


C 


= 


— 


tied : 
~ . 
- —s 
~ 
ee — 
- eet 
- om 
- — 
. 
~ 
— 
~ 
od 


~~ 
~— 
« 
~ 
7 
- 
— 
ed 


we 


; - 
f 
. 
- 
- ~ 
~— 
ied 
a 
~s 
~ 
~ ~ 
— 
om a 
* 
~ 
oe - 
ee 
a 
— - 
— ™ 
- 
. + 


: rr ‘es | | " ‘ 4 . . .t i sy ¢ * . ae sy '* 
Sthaii CYVLIMGrICUl DATS MOVIN W ) and withoul the lusulatlng 
- 4 7 


C. HARRISON CONDIT ET AL oo 


1 ’ } » ‘7 
e same resuit Any device may bi ised which, while a current 
aid - , “11 “mit tl 
ricitV Is not pussing tnroug elix A, will permit the ro 
; | } | ; | 
{ i ve Treelv up and down, but W ch, When a current of elec- 
. _ . . ' 
: : 
- passed through the | x, W y the raising of the core \U, 
‘ ‘ " ] ° ' ’ | ’ | ' ’ | | 
' i r | | i] 1) tiitd ‘) ;io | , ttiidl therebD\ SC PMIPGLC 
a 
sy j * si i % 
’ ‘ ’ . , ': . . : j 
DOL alii Fetal tie prop r relation to ene I) 
" ' . } . ~ 4 is 
‘ + t : ’ , 
\ K Lil nventor means I agoes not iimit Dbimsel!l to 
; 
Oy t {fo} and construcwiiol [nal TIS Clathp Need hot neces- 
i 
’ ’ | 
i 1} —t? +? iS Tlis ¢ lli} > mneiulial LEN} }) Me ic? Claihip 
" 1 , 
: ; " ‘ ; + ™ , , 
’ } uv | ‘ re DV LUKII (FP Tai ‘ she ONLY, an roperating 
i " A } Tesi » ') ; P P yryy Tt) " f 1) wihich Can Orniy i) pro- 
iL) \ s Tie nisin or its equivaienl 
‘ , - | ; 
1 ili (id te LJct i ISS] til i? or LA 
_ 
; 
NEW YORK, Oct. 7, 1SS1—12 m 
}? . : . * ’ ryt ¢ ‘ ir yy'T ryt 
Cc. TASS eae ' LO AGIOUTHII 4 
’ » ‘ ' 
: ‘ LiTise] ~ Pere 


0 X QO. What warrant de vou find in the language of the patent 


‘ Ss 
, 7 , a. ' b..4 . 
. se , { ' MOT i <i : if 7. tri i\ ist’ Used, _ Led Wit i= 
- _ . . 
\ } 
‘ ' ’ : ' = j ; ’ 
miv olber ¢ trical ms that tl =f uoted lth MV last question 
} | 
’ ’ 7% ‘ i yey 
pany 1) aL.anvy device wieals OL ahh abigvuiakr iw plnging 
t Thy? 
’ 
; \ " | , +} ¢ | yf ’ | } | ’ ' ' ® 
i* re is ii tad ' i. Bae cis (it’s Apart ‘ no OF ie 
1’ 
’ ; " " ’ ’ 
nsti ent or any other mod f operation of a nstrument 
. ‘ 
: , , ' t+ «4 7 ‘ lor 
CC] mn nas al ruil | vrement, al in ae! 
P Liat Lhe Words — SUDSTLAITT ' lescribed” must tnean an In- 
* | e | * " ¢ 1 j i , _ * , } 
ty paving that pecullar fF operation and be con ructed 
i 
« : , ’ 
' iti rbiive : 
1X : | , = oe ee 
j \J til pe ~# i | (7 Wit i ¢ [ : i ' ~ 1} CX ISL! Lic’ i (] “SS Wi 
s 6S 
" ’ 
| ; | | reite i>\ | «ai t | pare elit, ci Vou rive (it 
; biuret 4 rt " ‘ ’ | ’ ‘ ’ i] 7 
‘ ii * ii eae i] i i wal s 5? ‘ OW Ciatiiip vi a 4 tpral ‘ ‘}i 
: ‘ 
’ . 9 ; ‘ . ‘ ‘ ; 
A a ihe mevice im Us i i | Pitt hii thie qu i lI) GPOU! 
’ ; ‘ . e 1¢ j \ . » | 
citi 1 given in my 19 A Q., would you In that case still 
, 1 : 4 ’ * +) 
nm Liit I i I Vou rave lust iy ‘ noid g onl 


| } 
¢ ; | ; , " z= -_ , " 
' ntl or on nbavinge the sat Sudostabntial coustru nn) ad 
; ; : : 
6 ¢ peration could pertortn eration deseribed Ih tiie 


i I 
~~ 4 ‘ aes ; 
’ > i i) ae i biti ; ie » : Lirid) Wis @\ | | ek ‘ iJ} 
, " . 
. ; ‘ ; o . . » le, _% 
such a combination to p such Work In an electric light 
‘ ‘ i ty ' ,ige : ‘7 a : - t ! t} } 
bid at , OFPEUMDIZALION Wo) a ee ii] me sume WIOde OL OPeratioll 
2 : 
j ; ; - ; “— 
; =i; Pb» ; biti \ tert 7 sit | ™ 
_ > 
a el \ i ) t dey : . ; 
bé « ICS.) ePpewniled 
‘+ . s & i 
: eat ’ ‘ ' . ; * * ; 
\. Taking all the suppost . e question to be correct, which 
> ¢§& i 
a. 
; ‘ ‘ : ‘ . ; ’ ; 
‘ i} LCT TTT | should LOIUOK | Fil ouave 2” ' i Wi ind not 
yy * 
' 4 
+ = >, 
»)*2 . : ‘ : : , ¢) . 
23 AQ Am I correct in stating 1 Lhe cores of the magnets In 


I 


Pa 
mone 
eee 


: 


oo) 


- HARRISON CONDIT ET AL. i 


4 
. , . ‘4 +» . 
Willch) Is Cf ALLTAUCLION OL au 
: 
e } " , ; ’ fy } . ; , . 
i if iit i { _ P Laat Wrout “Lait 
ic p se sl rt 
’ ’ 
H. . ‘ : 
: racted by an electro- 
,) yy? ’ ’ we ‘ ,* 
' a ' Lirt’it ait 
magners O em- 
" . 
‘ i?) eee pil 
j % 
>. . : ' i Cuiled 
y 
1% ’ , 7 
’ a ' } iliil 
’ 
; : 
j ‘ ' Vila ' Lled 
, j } 
~ | ‘ ii . chil iixXxed 
Cs . 3 i Ol s L. ron is 
‘ 7 
' ' i Ly ‘ Lal ‘ ; i, ¥ 
’ 
‘ i aece si 


\ . cis i i j ij i‘ PICs ‘Ji Liit 
a 
; + , ry 
a piece or soit iron 
i] ’ j r | . 
| : lag t becomes polar- 


° = | Cll -—lor j imtance, tWo 


; s @] — ' 
| r) = ‘ : i . i tile CPLPT MIS] +? POTS 
° , ; 
' ’ : ‘% ‘ — . 
; i} ‘- : ‘ \ Phau i De Lt} arillae- 
7) £F *% BR ~ 
. of ‘ 
\ [. = yt ‘ rachis { ail ts aS ath 
. : 
\i\ ics iis Lah there be 
* 
y s i s a mavnet separate 
. I { \ nagnet or not ‘4 
: | . ' . + & 4 
I ; sa i Ul 4 a2 ts ‘ Lit’ )i Lue ques- ba. 4 
| 
~ ‘ee a a 
nis ge ie separate core \ ofl 4 
i . ‘ 2 
{ ] sak 
so era apiece oF metal arawn bs 

= ' ss 
, Bo 8 
lL may | ULLSIGd ind vet | 4 
' | ’ rT of iT ; ! 
o7 1 © CO“ TTRULE Lit i | 
‘= 
nature: | ps | jt sav or use the word 
, | ' t -— >} Ww ‘ . 4 
“i? LAI Z i Lia ciel Wilich bo «(CG y 4 
4 


‘ - ~ 
“ 
- —— 
_ ’ j i 4 - | = 
- - ~ < =~ - . 
. + - i ‘ ; f - 7 = 
: - © ~ ~— - a ~ - / :; 
¢ : = - “ - ~~ _ - 
| 7 , a — ou - “ - 
; - ~ ant = ~ : | 7 3 
_ 7 : - = 
- —— : 4 | 3 
_ = 7 | | 
« ~ — - s — ian : . 
: , | : : - = “ ~ - - . - , 
i 7 : ~ ~ ~s - . - ° - Fa se ~ 
- ow < > _ — - » > ~ * . _ : , 
- j . j a 4 . : < : = 3 
“ : , 
- . “ “ - < —— f ww : | | 3 
— ) | 
2 : 
— -_ - -~-—<4 --~ — - . - ond — _ il j a ae 
“ a - ~- - e ‘ P < : 
a - _ - . ~< mf = | ; 
7 : : | : - _— - - ow 
: | 7 ; 2 * - -— a 
—_ - — - oe ree - — aa no . - , 
, | | a = * ™ - = at -— 
§ : 7 7 | —_. - -- | oo ww SS <a - 
7 : 3 : ¥ , : a“ — -~ 
- - ~ | . - ~ . 7 “ : - ; : 
“ ; . ~ - o “ - « . A 7 E : 
, : 2 . © e ~— 
: i : . ~? a 
- _ | 
j . > | , , 
| 7 | = z ~~ ~ 
. 7 ws » . + ~ : . 2 | 7 3 
— “ “ ° — wi | 
—a < ~ ‘ a" . -~ 1 - - 0 . - ? 
: | : | - . 7 
: : ~ - | ° * 
| | | ) . . ote = — 
~ : | | | 
: - “ a - a | 
- i “ ~ “ - - : z = 
; o _ ~ “ ; ; ee 
| | , | : : ‘ = - — > 
- -<« 7 3 7 | 
: | : a, _ o , 
t =< " = . - J : : | : : . : | 
| - “ * — 
; : -_ ~ Sool : | 3 Z 
; 2 E ; ; 
A ~ . < - — ; - - > a he , 
: - “ - - oust . ie : | : | 3 3 , . 
4 do ad ~ . i , : : , 
“ ) | ! : : 
’ . o , : | E 
| : _ ; — _ — 
. . - ° ‘ — ——m eal = 
— . - _— _ - + “ - - is - = -" _ - 
o - " | | : ; 
- “ ; | | | 
a — - - j ~ . ~ = 
- : . ae } | ; 
; ~~ a . ~ “ - ~ “ - in F - 
- 2 = ¥ = y - = ~ - + a J at . f 
| ; ; a —" - - P . . - = 6 
| ; - — ° 
- J : : 
— ~ 
: : | : ; » ; — ; - 
: | | y - 7 > « 
“ 7 ; | 
— | : | 
q . | = _o - - . - ” ” a 
: i - a 7 j ‘ ; 
' | | 
» P | 
° : | | 3 i 
— \ : i . _ : : ‘ = 
“ a ° - | : 7 : | ; 
a - e ~ . - : ; = | : : 
. | | : 
om : | 7 : 
~ e _ ~ - 4 - - - - - a | a ~ . ; 
; - j + _ 
: 3 : | t | 3 | ~ - -_ > - - - ~ 
: , _ ; u— 
o -_ es ~ - - e _ a oul . 
: | | | ao - — = 2 ; ~~ 
ji | : ) - ~ - - - 
: | } y - . » ~ ~~ ~- - 
j , ' , : | ; 
—_ | : 
: ) : - . , - as - * 
- ; -- 
“ ; 
onmme : | | | 
wt - “ - = : : | 
. -_—- . | 
} : ' : - - . 7 
. 
~ ; — P ; ; ) | 
, — , : 
- ~— . , : , } , 
— - < * - a 4 “ 3 
—— , 3 3 | | 
| ; — 7 —_ 6 
a - 
: a 
7" as il - 
| — 
| . oe ~ | ; 
3 y - 
“a a“ - | 
_ | | | 
. | 
a “4 | | , 
~ - : > 
| “ ~ 
‘ : : J - z 
— 4 : : . : 
_—e | 
~ mJ - a ~ , Pa . 4 . 
- 4 - - 
: - — - | 
— ~ —_ P 4 — - ; ‘ 
Pas — 4 - . ) : 
a + - . 
a . = , 
yf 


. : : : 
. : . ~ oes ; | r : 
“ = ° = - 
, . - aa -— —£ ~ 
, . oe oy ow oun 
' > . —— Sa on 
7 . - - = 

3 a a —_ a 


- owe oe 
- ad 


HARRISON CONDIT ET AI 59 


> ak | j ‘ 
rthne armatul ore, and moves with it and 
" . . " . 
’ ' ' } " » * , 
\Wel rid) i) i 7 ; | : it CiaAiTiip bu iis 
’ ’ ’ ’ ¢ ‘| ,?¥ . by 1 ] 
' ‘ tiii}? . ‘ POsiLio is Wil i Lilie 
: " " " 
>. | a ’ ’ ; ; ° ah 
() i- j if i f anual LO Line 
, , 
‘ j ‘il i‘ CVE LO if ivi thy ‘ iT 
nts lump moves with the 
’ ' 
> : > 


. ? ‘ ; ' = at ’ 
, + | i : ; ‘ is ttt ‘ prrikili- 
" \ : . ‘ : . . 

; : ' 7 + ' , , > 

acs L i i ij f ~ { i >] hé HD iO 
; ,% ry ’ ¢ ’ 


mw} »\ 7 ~ - gory? 
7 ; 
: " ’ ; ’ 
it’s ; i 4 ' thrift 
} . 
’ , ' ' " , ’ > ’ " 
Fy i > se ae. if nvVetdq) ; he 7 7 itera 
’ } 
; ; ; > ; . ; 
j i , ¢ } iis i} ; ; itiit) 
: " 
é v 
; + ‘ 5 : 
, : myyrald : i} j | 
‘ as ; 4 i Po MLECPLa at 
" ' : ’ : ’ i] 
i i i “Li | rics ' 
i ; ‘ ‘ 1 ; 
| ' | ’ — Nn ~ : 
7 . 
~ a ' ‘yy ' ’ 
‘ j a ‘ if S ; ; if 
; " ' * * i 
, aa' » 4 ; i f rio) 
’ : ss ’ ; ZZ ; ’ 
; , ‘ 3 : if ; My tf ' Lit ii 
> | ] 
‘ ’ ; s) + a P 
‘ i ' : ri /i : pt 4 
: " 
, ? ‘ ~t ’ : yy 
yr) »? ( | } if CCPL TE ULI biit) ~ 1ust 
: ’ ’ ’ 7 ’ ‘ |} 
; ; L/i “<i 1} COT] i} si 3 lis 
, +) 
’ . ’ ; . ; y>st 7 sy ’ 4 
™ : d Piiil bibi}? a ert 
% , rn sd ’ . ;yyey . Bete 
1 pa ened by a ring siiding 


" ’ ws ‘ ‘\ 7 
$s, would : | structure contain the 
i] SiG 
’ ’ 
’ i » | ) = ’ '} > 
it is necess |! combinations that the 
; , ’ ~ 
’ ' ‘ 
i \ ie ( I Wil itl Line crTawll’gs of 
’ : a. ' y* + cy | iy ‘ Taw ly 
- s % Fs. ae be -. i\t sta cif 


a 
Lic j { at ivi nt Ot} desi ripe i It) 
, : , 
whether « such a clamp as I have 


nown substitut the ring clamp described 
. : : 
| . : " : " ey ’ » 7 : "ise 
aliVv and sO he construction of electri 


—_ ~ 
4 — = ’ ~~ ' oo 
- : ~ . P- - ' = 7 ° . . 
~ - - — o 
o- 2 & = — eT > a f e ~~ 
-- “ - ‘ = : D 
e . ¥ e - - a= . -. = —_ Fa ; . ; ; ° 
* . a all - ” ™ -_ — a 
= al “ a - ° - = ~~ » _ ~~ — —e ~ - —_ _ 
= . — — = -~ — - — ns — o- re ann ss oa - ; o ~. = - ~~? 
a a — one . ae — “ 3 = - | } 
~ oo. = : 
- ~_ ~— - rs none ~ —_ - = — . - a j o~ Y — a - ; : = : 
: . . 2 - ee ~ 
Al | ?. =. ee - : - ” -- - v — me - 1 -— 
: . —_ Ss = oan - 
- ~e - — _ ” = - ° — ~ é - ~— a se al - ; . 
"eas t= F >= > S &.< 7-2 #s..0%we DS | _—- > 
—* _ Peete <— 
, ~ j ~ - é e - = ; = : 
- ~ e ~ . . ; 
: : t ons -_ ~ ~ - 
c 2 = x F < - = - ou onm - -~- =e - . wa . 
on - “+ ; on o —_— - o - ~ — - : = 
~ ~ ~~ » a a - “e ; = : | 3 
~ - : > - - e - - —_— - al —— . ~ ss , . Ss 
a — -_ - - ~ 4 ; : = : : : 
— : 
.~ * o > = . = : 3 7 
- - * - ~ a Z : . 
—~ --— - _ ~~ — ’ sd ee — * f —s . . , 
| bs a - - - - - . 
—_ os ~ -” os -_ = —_ - oun - , 
7 : . ( - nse a _ = ~ 
-- — ' a a . . ; 7 = 7 a —” _— 7 - s 
, - or - j 
: d , wil - - s - — -—~ ~~ 
—e ~ - ~ < - - — a - aus Put - 
: 3 | | , ; - ~ * - ~- ” - —~ 
~ aw” - ~ a - _ =e / : 7 : 
~~ — ~ . j —— A : s 
| 3 | | : - ~. - —_ ~ “ 
} : , : : 7 ° a - 
~ s - - ‘ . ~ - - : . co 
‘ ° : : | 
: = - -_ ° al 
~ z | 
- . = 3 
7 . : ; om 
- 7 | . : 
? : — 
—_ - 2 
~ e ‘ : : 
° 7 ' | 
‘ - ’ = 4 . F 
‘ = . , | | 
= ; } 7 7 
a “ a | | , 
o = 4 : ~ 
t Pees “ | 
: 4 aiid — aan ; Cited 
{ > o a 
& » . 


~ 
+ = = 
. = 
° - 
~_~ 
° f : 3 
, 
| : ' ~~ 
~ ° : 3 : : | , 
— | 3 : : : : 
‘ e : ‘ f , | | 
; <— * - ” - é « * - - j ‘ “ ~, 
} - . : | 
: — 
| - 
: | : | I” 
— -— | | 
© 3 
’ 
~ 
. 
- * 
: ° 
J 
' a 
- A 
» | : 3 
- 
. : 
j ‘ , 
° j , 3 , 
— . | 
; , y oe 
; < « 3 3 
- | 
; nm s - - 4 ‘ ‘ - : 
4 Cel 
poe . - _ . ; 
: : — r 
~ - : = 7 
- : : : 
| 2 
: . oe 
' Sa : 
: ! : | - . -~ . = 
= : ” on 
; ? 5 , : ia ne 
~~ . | : 
2 ~ ~ : a * — mt ; ; | 
7 | , f » bl > ¢ - : : 
| | ~~ = 
< : | 
¢ © ~ + o o = “ ” & = 3 
- . : 
‘ - 7 : ; : : . 


DEFENDANTS EXHIBIT 
DEFTS DIAGRAM HINGE CLAMP. 


WHK. Notary 


Fig. 1. 
Dy | a Ne. I, 
— Ybrutl bal 7, 1/02. 
a 
lo recite thal 
fig. 2. 
Fig. 3. Fig. 4. 


fax 
4 


C. HARRISON CONDIT ET AL. 61 


the aforementioned claims that the meta! or material of which it is 
composed should wholly surround the carbon-holder which it is in- 
tended to grasp ? 

A. No; not wholly surround it, so long as it operatively surrounds 
it. It is necessary that that part which seizes the rod shall extend 
around, say, the front, to, say, the back side, and act substantially as 
lf 1 were solid or in one piece, practicalls 

od XQ. What do vou mean by acting as if it wer solid or in one 


piece; suppose there was a hinge in the clamp, or hinges, would 


i 


t| at circumstance make it a ditferent th ny from the Ciatnp ll)- 
quired otf ? 


A. I mean that you might cut out one side of the ring, if the cut 
didn’t extend too far around the carbon rod and the other side of 


, 


the ring which was uncut was strone enough to do the work, the 

clamp would operate as well as if it had been uncut. There 

LO] must be ho hinge, if | understand the application of the 

hinge referred to in the question. There must be no Joint, 

asa li nee. to render the action uncertain, for that would prevent 
the absolute accuracy re quired ae the operation of the clamp. 

54 X Q. Then in the rude diagram here shown you, supposing 

Fig. 1 to represent aclamp hinged at a anda’,and Fig. 2 a clamp 

with one side of the ring cut out, would Fig. 1 not represent the 


mp inquired of and Fig. 2 a possible form of such clamp? 

\. I don’t understand that Fig. 1 shows what kind of a hinge 
there is or where it’s placed. It would require another view to 
show that | could not answer the question without such a view. 

99 X Q. Would it be possible to have any kind of hinges or joints 
at the position indicated by @ a’ in the clamp and still be the clamp 


of the patent concerning which | am inquiring”? 


. 
(Witness requests furthér explanation 


o6 XQ. I have added Figs. 3 and 4 to illustrate the position of 
thi pppyyere still frrrthy 2 and vou may assume that ve rtically it 1s 
hinge i it) the middle of the clamp and each sidic 

A. If there were any considerable motion around the hinge it 
would prevent the accurate working of hye clamp. If thie re were 
no motion it would be exactly the ¢| Limp, an ! in proportion to the 
umount of motion on the hinge it would fail to perform the fune- 


vo co 4} 
Lions ¢ Live Clamp. 


(Counsel for defendants offers the diagram first shown witness in 
dence and the same is marked * Defendants’ Exhibit Defend- 
ants’ Diagram Hinge Clamp, W. H. k., notary.”) 


(Here follows diagram marked p. 102.) 


o7 X Q. Is it essential that the clamp inquired of should be inde- 
pena nt of the core 7? 

A. No; notif it’s arranged to work in the same manner, but I 
can conceive of no construction which would successfully work unless 
the clamp were independent of the core. What I mean by inde- 
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eall your attention to the reissue pat nt, dated May 20th, L879, No. 
$718, for an improvement in electric lamps known in this case as 
the clamp patent. Have you examined it so as to understand the 
construction and operation of the electric lamp therein described ? 

A. I have examined said patent and believe that I do under- 
stand it 

2Q. Is there here present an electric lamp which is constructed 
in accordance with the specification and drawing of that patent ; 
if so, will you produce it that it may be made an exhibit in the 


A. There 1s; I produce it. 

The lamp produced by the witness is put in evidence by the com- 
lainants and marked “ Complainants’ Exhibit Brush Electric Lamp 
f= notary.” 

IOS o (). You have before you the Brush electric lamp No. 1 

and the defendants’ electric amp and the defendants’ new 
electric | Lin}, each of which in operation gives an electric light DY 
means of what is Known as the voltaic are Will you explain, first, 
Line principle ol the voltaic arc as a source ol electric light and lth 


contrast with this the principle of what is Known as an incandescent 


A. The electric are for the production of the electric light, SO 
called, is produced whenever two pieces of carbon connected respect- 


ively with the positive and negative poles of a sufficiently powerful 
paivahic baltery or other ¢ quivalent means of producing an electric 
currel ire Drought in contact and then eradually separated loa 
moderate adistance As soon as the si paraction begins the electric 
Current lips across the minute interva etween the carbon poles, 
car! ¢y with it particles of carbon chiefly from the positive to the 
negative pole, though it has been recently shown that some particles 

conveved in the opposite dire LION L hese fiving particles them- 
seives form a bridge facilitating thi passage ol the current and thus 
rendering it possible LO separate the cat | poles to a greater dis- 
tance and still maintain the eleetrie circult In its act of tearing 


oll the parti les of carbon and project ne them between the poles 
the electric current produces avioient vibration of the nature of 


heat, especially in the pole from which the particles are torn, this 
heat re iching that brite Hsity and rapid LV Ol vibratory motion which 
involves the production of a brilliant light leat and light, or, in 
other words, intense vibratory motion, is likewise produced in the 
heated air and among the carbon particles (a large part of which 
“are T) fuct vaporized), OCCUPV INE the Space between the LWwo 
poles which constitutes the are proper, but, on account of the 
highly rarefied condition of the matter existing in the space, the 
amount of sensible light there developed is relatively small. The 
chief source of light is the heated positive pole. The action 

which I have deseribed would take place in all essential 
109 particulars as above in a space void of air, or, in other words, 

ad Vacuum: and in this case most of the carbon carried away 
from the positive pole would be deposited on the negative pole, the 
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{@. In your last answer, where you | 
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1 use the terms positive and 


’ } ‘ : } ; ‘ 
» 5 ; " . P . . ; " * 
negative poies, what is to be understood Dy those terms 
Tha ly ‘Poomed ' “= . 
“\ rh positive poie @enerailty Means a erminal from which posi- 
; : 
Live ele Itv 1s passing out. hus, the positive pole, in reference 
. . . . . . : ’ . 
LO Lie Oo carbons betweel which thi erectric are Is proauct d. 1S the 
' ; ; . . a - ie . . 
Ci) nm from which thie positive @lectricity passes out into the are 
, ++ ’ : ,1 ‘ - | 
positive pole ol the lamp Is mt part from which the 
‘ : : 
P HK 5 and ann :' 
Li] fe Cleclrriclly LIKEWISE Passes uutinto the are through the 
} ' ' | Ai — : | : : } 
Don ait positive pole of at ery 1s the terminal Irom 
, : i Perici y oo iitlivs Disses ‘JA “ , i CITCUl : \ t miiyv, 
. : . . > 7 , . 
,+% \ * ; . 
f cl terminal while i} io Li) ~ : \ Cuiiecd ak Po ie and 
| ’ ' saiyl ’ ry?) rl ' 
n>) (if nition Would Now ap \s, for examptl lt) an 
. \ 7 } 
; tive 1) ane Ba oe Ws ry\ \\ + ii Live Curr rt ‘i> lntro- 
| ' }] : : 
wed to pass out are now tee inically called poles, 
} } | 
' 4] - } 
\ ins LeTripiais med =oLbey irs named Irom the poles 
»cuied at eithet siie of the a I vhich thie Var respect- 
| 
« | ! ] | . ; | " . it 
yi) s thi iehneth or extent e voltaic are affect the 
‘ 
‘ | ‘ na Writ 
‘ . ] ] _ : | 
\ \\ iven power Ol ieveioping ° ie current there will 
| , +} ; 
enoeth of are whicn W =i ) MAN TINUT Cire lj the 
ol light lf the are 1s longer than this the resistance 
. | 
te, vercome In carrving the current trom Pore LO Poe 
} 1} } \ , ] ~- ‘ ) 
PeSSlVe mc) Wit readuee tli pmnou Of electricity f] WInL, 
H ] j 
Hot Cs L aitogetlhel (on I hand, if th) ure is 
> , ‘ } * 
I resistance Ww i not pe su L to utilize in tir pro 
] > 7 ‘ : | 
lit the ill power of 1 u t. and, moreover, the 
Dai ao 4 pai Lo | Or Lin Positive pole as 
: 
inf , * ] | ‘5 . 1] ™ 
Ti) ‘ the rhe? | \ r\ S?Tilii cha Ft ‘ 
* } ’ 
‘) } } rT)! {iti i ' ;y ‘ : {j iif < ic*t | thy 
’ : 
tioned conditions and co VY inn thie mmount of 
: } if j 
| ; ? 
t) f \\ } State i ‘ Lne es Ss Or Ue operation of il 
; ; | 7 . 
\ ¢ | (>) Le { | | eri tii \ i] | i Wi \ 
A. Dhere sone mechanis iby which earbon 
. , ; y 
poles of consid: e length shail be supported In such a Way that 
; ’ ; ‘4 } ¢ ’ ‘ } + ‘ ’ ,\ yy e*F rif i} survey 
: hy ‘' i? ‘ Pi; if 4 it ‘ ~ si -_ ‘ te itt sit? ,itiy? 
thro fhe apparatus, bul vet that W ra current ola certain 
' ‘ . . | 
. f mows thnrougn salad apparatus ch the carbon potes 
’ 
ve nen med form an integ nart of the direct eireuit 
sae ’ i : ; j . 
Liz Lies potes Shall be Separated tf rmined distan sul- 
ncient to produce an are of maximum ethciency; moreover, 
Luis mechanism must provide for such a gradual motion of approach 
betwee 1 the caroon DOCS bv the movement of one or both of them 
3 . ’ ’ 

bat | ~ fyQaTs "4 <r} a ‘Ty t} : ¢ | J cyt ' x ’ tit} thiciency —! 1] he 

| ria ! ' ‘ii Arce rivilhg it cl { Fi Lit 1} iil GSiil ; i] . ere ‘ 
} . } } 

LeL' Int ned. notwithstanding the more or less irrevuiar 

cit il a s » Haiti iil tie . it? if : ti ; ae - : i] , t ci 
. . - r* . ’ 

" ’ + . 7 . | . -.% . ' » 7 . 
COLSUTLIDN nn of said carbon poles lo set Ire LiuIS reSuILIL IS Mantiest 
Lhat mechanism 1n question mus LutoOmMALICALLY Controller 
n its motion by the minute variations in the length of the are, and 

} } ] = ° 
1k Would appear In practice that the effect which these minute vari- 


i 


j 4] ;” | . . : ' ‘+ F , ; . ad +} , 
lengty of the are produce upon the strength of the 
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. < ] 9 - : " } : * 
current by changing the resistance is the only means available for 
this purpose. ‘The described mechanism, therefore, must use the 


7 
varying current as a means of reguiating the approach of the Cal 
{ 17 : . : . ’ = . +? 3 i } ’ 
bon DOICS as well as their original separation and 1t must do so Dj 
7 . > ts ' t , ry ? : ’ ’ ! i *¢2 ot sliorlit Vi "as tio} 
effecting very minute motions In consequent: i slight variations 
, ; + % ’ ’ : ,% ’ ’ ’ ia) ‘7 ? PwT ‘) 7 } ee) | ’ ’ 4 
mn tine CUurretli th] notion or jeed Ing must. aiso De Carried Olli DY 
} ' | 
: i , : + 
a mechanism not too complicated hor requiring very accurate ad- 
r .? ; i in ‘ 
justinel and capabie ot operat riirougtii a Consideravie range inn thie 
J ‘ ‘ 
? 
treancat h ao orront ry? hae inst ea) ratus which LO 
Puitcil il OU] Liat Curr ite ' ii ‘ i i; Lil ci} ; i ’ i - 
Ty) \ Owie pire Su cessiu \ i el Lie =f requir ments Wis tial (Ji 
7 _ eyhibit B h Flectrie 
Brus 1 a OW! bra brie atl chi . : , ‘ Hanus sAT11 Pit >| Ist) ICL i¢ 
‘\ 1 / - | — rr - | 
Lamp NO. | it 3s true that certain very delicate als COMMDICKX 
| . é 
’ ' | | | . ‘ ' . ; e ; , ; ‘o? 1 { cy 
mechnanisty SUCH US LHe LF Ot iu Ce Ula laa VECT) IOUT O vive 
a sSatisiauctory result t proauce singie electri ris where tlie 
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) . ’ +” i . ; . 
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. i 
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’ ’ + » ™ | ; 
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Lhe comme re beth CLEA ie Tie \ ,Ji Lie WO) 1} rhodcs | | Draducihg fill e*i ee 
" ‘ ‘ ; r } ? 
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+ 
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, ’ 4 
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; ; : ' , 
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resistance introduced by each batterv cell added. On the other 


hand, it 1s found by actual experience that less power and COnSEe- 
ht is required when many 


; ‘ ' 


quently a less consumption of coal me 
lights are run by a dynamo-electriec machine than when a few are 
operated Or OnLY One 


S \. W hat features of Construction and op ration existing in Com- 
plainants Exhi it Brush Kile ric Lamp No. ] Guallly if especially 
to be used with a dvnamo ma: hine? 


A. ‘The combination of the clamp, lifter, core, carbon-holder, and 
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the upp 4 adjustable stop by means of ’w ant h the carbon poles ure 
separated for the establishment of an are to a fixed distance, 


| | which cannot be exceeded. howe ver strong the current puass- 

ing through the lamp for the time being. By this means the 
violent fluctuations which would otherwise occur in starting the ap- 
paratus with a dynamo machine are avoided. ‘These would render 
Line lamp practically Inoperative, CHUSING It continually LO Sst parate 


the carbons until the are was Interrupted, when they would run 
rogethner agaln only LO repeal the same periormance. 

9. Are you acquainted with the history of the electrie light 
down to the time of Brush’s clamp patent in suit and especially the 
Voitale are light, and how have you be meso? 

A. I believe that I am pretty well acquainted with what has been 


. ’ | . r ’ . . 
done in the use of the eleetriec leht | pwards of twenty vears 


’ 
— 


. ’ , 
ran using an electric light in my lectures and { 


| 
me to tis have had constant occasion to CMIpPay it with various 


if 

rOorims oF re vrulator. have used 1b oO MAanV oecasions in puorle lee- 
ures In the Academy of Music in Philadelphia and elsewhere under 

conditions which involved the necessity of being very sure as to its 

successful operation. Until within the last three years or a little 

the lamps used were adapted Ol d employed with gal- 
batteries, but since then I have used a number of various con- 
Siru lon which were intended ior use and were Ope rated with i} f- 
’ ’ ’ : 


formsof the dynamo machine 
During all this time I was familiar with the literature of the sub- 
ject representing the progress made in this country and in Europe 
a was yy rsonally acquainted with a number of those who were 


} } ’ = > 4 | " . | " 
engaged In experimenting on this subr »>LIaAT, as iy leve, tin re 


ed 


, 


was little done in this direction of which i have not been coull- 
ant, 

10 Q. Referring now to the Exhibit Brush Electric Lamp No. 1, 
will you explain its substantial construction and operation ? 


A ft consists essentially ot iWwo carbon hye lders or plece “~ aday tf d 
to-hold and adjust the earbon poles between the adjacent ends 


l1lo of which the eleetric are or light is to be produced. ‘These 

carbon-holders are ina vertical line with each other. The 
lower one is adjustably fixed—that is to say, it admits of being ad- 
justed laterally, so as to bring the carbon pole, which it retains, 
iiXl itty 1h line with the Upper holder. The Ul pop r holder consists of 
a taste ning device ior prasping the Upper Or positive carbon and it 


long C\ hndrical rod capable Ooi movement Uy) and down through cecr- 
tain guides and in connection with other parts, which I will now 
describe. In the first place, there isa thin flat ring, surrounding this 
rod loosely,immediately above a plate which serves as a guide,and on 
which said ring may rest horizontally. At one side of this ring is 
i vertical rod or lifter, with its lower end bent inwards,so as totake 
under one edge of the ring. This rod or lifter is connected directly 
with a hollow core or cylinder of soft iron loosely surrounding the ver- 
tical rod of the carbon-holder above mentioned, and in its turn sur- 
rounded by a helix or coil of wire so connected with the other 
parts of the apparatus that any current passing between the carbon 


; 
poles must also pass throu; 


] i 
; i¢ : : ’ ' ‘ ;7 
the bcLTHI yD iS CONNeCCLCU Witt 
i 


rh the helix. Asa result of this, when 


. ’ 


nN appropriate source oI electricity the 


Fre ’ 
; 
' , 
! ‘| 
current entering arge | yr screw on the vbuse passes Up 
; 
‘ ] + ’ 4 re 
Lhrougnh tlie rol rt ana iro L lhto the tie K, IPOtU! which It) 
; ‘ ’ . ; | . ] tyr } Matera a (*] Lience 
LUT! i passes | } ytit Li i pia 1 i ii? t (alli VU ij ii iti » § 
1 : ‘ ‘ ‘ 
irom the upper to the Ve enrbon, these being bb COnLaACH, ana 
‘ . | Be , . ’ , ’ | garad tl t } ° 
Liens ‘ i i i il i i biiit’ st it \\ CCPLELICCU Leta Wwitth Ultt Owe] 
| } 
, ‘ — +) ) " 
carbo! OLde! lr) thus passing, however, the current will cause the 
a ' ’ ’ ’ ’ 
helix to attract and draw into it the hollow tron core, which, being 
' . , , . 
' j ‘ ; Q 
ti] } oe , Tri ‘i ' cyt | ’ plLiLe] pricy Lipo Ure } P)« i)\ melee 
sid | zs UF ‘7 | { | rd) ‘Fi is} Liie yerti : 2 | of an 
‘ } ; j ‘| 
upper | hoidel . further upward motion of the core and 
a 
+ , , 7 , ’ 
I * 
bliter Willi then raise the uppel rpvon-hnoiader DY meals OF the tlited 
| : thereby nrod io 
ring and thus separate the carbon, poles, thereby producing 
t , 7 ' 
116 an electric are or ligh ween them Chis upward motion 
: | ] , | | ‘ } 
will. however. be cheeked by an adjustable stop consisting of 
’ | ‘ ’ ; } | ’ ' ’ }* " } ) i 
a SCTe* \V i «al rere if tb, «choi acha lie WilIGHA Uli rite Mmeivil mentiohes 
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W i SUI Ca it TISCsS 
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\diourne i tO Let 1.4 LISS] VT LeT) O CLOCK 
\ 4 ; le | | | ‘ 
‘EW YORK, O 0, 1s va. m 
- »? > " e 7 , 
Parties met pursuant to adjournment 
. rf 
' " 4 : 
Present: Couns r resp ve parties as before 
. a 
y 
Witn continues his answer to Q. 10 
ry ’ y AJ a , a) , 
, . ; , ’ 
1 rus et rei’ » { ‘ 1 if i eT property LTRIILeé | iQ ii pore iG- 
! i 
y , 
termined distance Db stabie SLOp bt re mInentionea, even 
; . 
; + ’ sy | " ; ‘ . 
Lnough the current should ipie tO draw C COP mer, Pring 
» | _. 7. ye = / ' . ; ‘ : + | 
Ciatmwp, AN CAPOOT iis ip, li ho SO GLTTDILCU is LLe Car: 
y ; ; , ' ’ 
Downs wrrad i ay ¢ rst] tr ij . neth ol re \ I ; tT) bytes | VY @xX Ce tue 
’? : ’ 7 , 
a a , ’ " >, * »t eye ® 7] t 
atiidd Lie PesiSuall Wil iis Wii ul due In tne @ircull Will di 
miinist) rive mo . @> r? ' ' ri 7shren ‘ ae ; 
bidii ii wid <4 i sii ; sii ; it ‘Soren. - tt} sia pitt / sae j 
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turthner downward motion w 
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mMcreased attraction between 

\risipg of the illter, tilting ol! 
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Upon Lone rod oF the earbon holds r 

ee - ? | 

| ( Isat once exceeding t\ 

ilavtie to ierangementl 
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posure and rough handling. To securean adjustability which may 


desired when currents of dif 
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ickening its grip upon the rod of the 
it to slip through, thereby feeding the 
} } 
sand diminishing thi length of the are. 
;° ’ ’ ; 
| Ol Course, GUNS the resistunce, 
rent. WhHieh will PMIATLILeSLIV OCCASION All 
Lne helix and core and a conseq ut nt 


he ring clamp and renewal of its grip 
This part of the motion 


cle licate. and at the same time little 


ehy unfavorable COnNdGILIONS as to e@X- 
i~rent strength are employed Springs 
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we lolit of the core and lifter, and the force W hich they exert may be 
x culate d by means of adjusting screws placed in connection with 
them This operation of the ring clamp by which its grip is ad- 
‘usted to the minute fluctuations in the length of the are is of such 
a nature as to give the Upper carbon-holder il practically continuous 
downward feeding motion, always adapted in velocity to the rate of 
eonsumption of the earbons, uniform, if that is uniform, and vary- 
bny momentarily with any momentary variations in this rate of con- 
sumption 

1] (J Will you state why it is practically lin portant for the pur- 
poses of electric lighting that the upper carbon-holder should have 
the continuous downward feeding motion adapted in velocity to the 
rate of cor sumption of the carbons? 

A. The most serious problem which presented itself when the are 
roti Was pr Prose d for reneral use was | hat of overecom!] ng t he fre- 
quent and rapid changes in its Intensity produced by variations in 
the length of the are. These rendered the light extremely painful 
and i jurious tothe eves of those employ lng it, and greatly dimin- 
ished its avallal lity lor ge neral purposes of illuminat ion, and it 
was in fact an avoidance of this fluctuation which was almed at in 
Live multitudinous devices for reguiating the electric light which 
had been presented to the public from time to time during the last 
Lwenty years or more, Amol gr these there were n many forms wh rely 
HCCOLIPLISIV 7 thi automatic regulation ol tneare with more or less 
Succes Ss. but they were ¢ ither Vi ry imperfect or so complex or deli- 
cute ln their structure and readily deranged bv the exposure, lll)- 


} 


avoidable in cre neral practical use, that they were unfit and, 


, sa tharct i } ‘ 

| ‘ hn tact, unsuces esful iis pract ical SOLUTIONS OT the problems of 
, , , ayy 

electric lighting tor gene ral purposes ltisalso manifest that 


ranyvy practical Use SOInNe Iie thod must be adopted by which ui con- 
tinuous feeding action should be kept up automatically for a period 
of several hours at least, so that during such atime the lamp would 


emit ts ht w ithout inter! uption or the ne ed of manual adju ‘ft - 


ment. This condition was suecesstully met in many of the older 
lamps by mechanism entirely different from that which we are now 
consid ritieg,. but notin cone ction with Sucii a steadiness or per- 
Preadie ney iti the length ot the are and siinplicity in the mechanism 
as were essential for practical success us | have above pointed out. 
Iz) Please state what is the total length of the upper carbon 
sticks employed in electric lamps and what the effective burning 


A. The total length is usually a foot and the portion consumed 
about ten inches. 

13 Q. How long does it ordinarily take to burn up these ten 
Inches of the Upper carbon t 
A. About six hours and a half. 

? Please now state about how long the carbon is burning be- 
fore the ring clamp comes down to touch the floor or rest and the 
rradual feed by means of the clamp begins. 

A. About five minutes at the starting of the light. 
15 Q. Do you find the substantial construction and operation of 


the Brush electric lamp No. 1, as you have explained it, clearly de- 


| t ‘ . 
{ ‘ } ‘ ‘ Lnp } Te} f i?) Still 4 ‘ 

\ (oO 

' ‘| Aiea . i >= P oes ] y 

li; (). Please n pare with this Exhibit Brush Lamp No. I 

. s . ' , 
thie exhibit Defend ils IKKleectric Lamp and CXpiall how lar vou 
find en bodied therein the sume substantial construction ana Opera- 
tion fol the purpose of establishing and matntaining the electric are, 


and as to differences of detall which you may re card as immaterial 


119 \. In Exhibit Defendants’ Electric Lamp I find, as in Com- 
lea] inits rhiibit 13) 1< Clectri Lamp No la lower carbon- 
holder adjustably fixed so as to be readily placed in line with the 


: , lder 
upper or movaole Carvon-t iC] ilso find an upper ecarbon-hol Cl 


Connect | WIth \ nr | 6CY MiTricai Tod NnavilhY’ a vertical motion 


af , : | i 
Lhnrough wuides and rt) | With OoLner parts, which shall 
7 : : | | 
: » 7 } ‘ ‘ " ; . > ‘4 ; , «£ ; ; 
pra ro } Atl iC il rile ib IS SUTPI uunded by ik Teal 
serie 
' Y- , 280 Sstinported that. when 
' } ‘ | ; ' ’ +7 | | rt) 
ttl i}? vo i bit? A0TILAL POSLLIO 
{) = ' Liug or projection upon it, 1s en 
’ 


Larou Sil Cl Oy L, be mag t will attract the armatur 
alia | » | i1will then tilt the ring ind 
CALS to ¢ ) | having so gripped it.a turther 
uu 
upward | ) | | lraw up the vertical rod so 
Se] th | k ol the eleetro-magnet 18 so 
Cont i WILD I imp that ati electric current 
puAssit thy | le of the lamp will pass 
through , | ence to the rod of the upper ear- 
; : = . 
Tt) ' ' Lah? pial ii LO ft if Wel Carbon, 
and | the fra the lamp tothe binding screw In thi 
ot r t the cols of the eleetro-magnet, as 
' the movement of the lifter and 
ee } it) i | | (>1 | i? yf T) Doles an rely produc (y ill 
f 3 | 1d ics | we | noth of this are Is 
i { i «list bv means of an adiusti lr screw 
pias or : rass | r, and checking, with its end, tl 
upper | | nature lever above referred to. As the car 
DO} I ~ resista eot th i] will diminish th 
. Lt) rh) Ul colls of the ¢ eclLro-macnel and 
120 thus redu ts atti rthe armature, which will thus bi 
wed to descend, so ving the lifter to move downwards 


Teiwmeeeeeee y f ‘ , ner era? , ; " j t 4] . » ante la] . ‘ 
i ii , > i ; foe Lal iii? | i i] {>} Lie Uppel CAarbvbon-noildel 14) 


ro Ww <a i I guage Sidi i tne ring, or rather a lug, pp OTC 
‘% 1? .?y) 7 ’ ~ *~ ;\ . i .¥ ; : » | ; ° 

mM Ippon i Htat portion ol the lamp fram«e 

a 
\ ’ ’ a . + y} ' rmriye : sat " j -_ } ; : 1} "hy 4] 
, @ i iV i tit ion oO} Lhe tliter Wiit allow tlie 
: i , ’ 2 & yy _ , ™ 7 ] 

] i ial , ’ ; 5 ‘ ‘AF. ‘ j More ti iri horizontal. whereby 
+7 j ?) ' F + , , : : ts] I 
I ! I ) \ f rOU Is Siilf kened Ulli tha latter Siips a 
tigar Tos " ? , eee \% iy ' . | . ? 
bitt ve » Oe ur Vy this means being shortened, the amount of 
. 17 Be : , ;% = + | ‘ + | | " . : ' . 
Cul ? rrougn ti COLLIS O] ue clectro-magnet Is 1ncreased, the 
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armature and connected parts are drawn up, the grip of the ring 
clamp Is tivhtened again so as to hold the vertica rod as before. 
it this whole action. which constitutes the practical oOpera- 
tion of the LETL}), find substantially the sam results brought about 
by substantially the same agencies as in Complainants’ Exhibit 
Brush Liectric Lamp No.1. It 1s true that the ring clampin Ex- 
hibit Defendants’ Electric Lamp has lugs attached to it, with one of 
which the lifter engvaves and the othe r of which rests on a horizon- 
tsi }) rt of the han p irae ; but this is Sitnpry equivalent toa broad 
rina With the parts hot hecessary lor its pres nit purpose cut away 

d in no respect atiects its Operations 1n clamping, moving, and re- 
leasing the vertical rod. ‘The lifter, also, instead of engaging the 
ring Cialiy) DV # bent end, does so) by i pivoted link: but this also 
In no Way affects its re latively free engagement and mode of operat- 


= i 


y the clamp Again. this lifter. Ind Dlace of De ing directly attached 


} } j | . 
to a core of soft iron attracted and drawn into an electro-magnetic 
i } : " , ‘ } j ‘ aes ¥* ’ 2 i : avy : ’ . 
nellx or soienold, is attached to a tever, to Which Inovon IS given DY 
an armature attracted towards the poles of an electro-magnet. This, 


t} wever, os | COTS] ier. was, prior to | ' i} Lf Cr] Tne original of the 


4 | A. Fas * | tes ' ‘> } 
brush clamp patent, a LhnOoOTroOUgniV wWell-KnuOWh equivaient Means for 
b ’ . : 
rit it} ti } ryit : "coer t} as ' | the lift i +} : 
' . scat .F Lait siti result as revuras rie iat! PLP ia tri iif i] LC l »\ Lilie ltl- 
1 7 
ri une nce of currents passing throug! ’ ' ePCLro macnetl i ilxX 
' 1 ’ 
° . .* . : ’ = _ ‘ ’ . ’ ‘ .% . 
A rnmnieore roan Twenty VeuTrs Uo + Vhatst MiecAaAns lol produ tig 
Slmar motions have peen used, | t iiV Ih Various electric 
, ; . + . . “= | ‘ : " ’ | . ’ ses 
ors ibeven Ih electric amps and | GC purpose oO. Operating 
+ : ‘ 
: : . ’ 
| ior moving tne carbons, sue mechanism vee, how- 
} P 43 4] ia ' 
CV int iV different Irom that msideration it may 
j } P 
riqts | i} \ 1) '\ 1), ‘ ' rie | iTY) TD) T | ’ rive 
i 
; : , ’ ; 
of peculiar form, having i to it short cores en- 
| =| ) / / \ nders i L { rHeTS. Hi 7 Thy | +) a 
‘ ibis? © 4 ' - ‘ i : ’ it*et™O)T i 
| > 
O] pre 1 Act ns ol an attra S «lIStlil rust i irom 
’ 
) rrp eal ire rendered to a considel vree avalliabie, hamely, 
é, . 
t fr motion of the attracted or core WILhIN certain 
; . 
iS \ if hn attractive torce Is ed n otner words, an 
; | 
: ‘ 4 ¢ ; . 
irma I tis drawn towards a magi crenuses very raplaly in 
’ ; ’ " 
7 a ; ’ ¢ ’ , : 
i ial yf rit Willie i ‘ re ae »\ fit ' ij i \ it} I is=cs it] if 
" ' , ' | ) ; - | ' f ehyy ' ’ } 
e much more gradually, suit oF which, tor the 
oO sof regulating an electme light, is that we have a certain 
, 
(iesil e or motion with tess va nn the attracting torce 
7 y 
’ | ; , : ’ ; . sey 7 . 
A iattend the same range ot mM Lo Limacnetic armature 
4 ’ ’ ,* g® , 
, ® . > 3 ‘ i ?, > 5 ' ¢ '- 4 ) zz : , 
| dant. DV LDIS AaAdadITION LO ijt site ire, bas moaned tts 
’ " ? ; P +h ; ‘ . 1 ' ’ 
LV1O su magnetic armature and -¢ to partake of the 
’ 
® 4 1 : : . 
action of an axlal core moving 1n a noid (which 1s the speeifie 
' } . . icin : al : ’ De 
CODSLTU! mn SnoWwh in thie exhibit rusih miectric Lamp No 1): Du) 
: | ’ ‘ ' ‘ 4 " +} i ‘ 4 
, sy y : 
‘ 5 rsucti ¢ biilicre not a SUDS ' ‘ 1 View OI Lit beat that 
eit tic armature and tne axial ¢ vere known equivalents 
| . — ; ; 
i) novel lO! the PUPpost i wv f tion to th ecarpon- 
. , : 
_ : , ; * 
noider of ah etectl Mamip before the he original of the 
» | . 
RB he 1 Clit iy) patent it} sult 
~ fy | : i ’ } fc . ) ~— r a ’ cry’ ’ eal | 
<i p> iil it} CiIerehnadatl peLthaT il ‘Jj Lrhiity i sPicttt 
. 26 ’ . I — . he . — ‘ . ; } ' = 
lmmediatel\ below the armature und so connected with the Dine lng 
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C. HARRISON CONDIT ET AL. oY 


IIS R 1) i) In your CTOSS-@e imination you referred to and Lo 
suine extent deseribed the “ Serrin lamp.” Will you refer us to the 
patent or publication in which the description of the Serrin lamp is 


be fol i 
A. Deseriptions and drawings of this lainp are found ina 
" ¥: 4 : : . } 
LOZ oreat number of pubilical is, but one of the most complete 


is foun n I90 of the fifth volume of the work entitled 
Expose des Applications de Mlectricité,”’ by Du Monecel. edition 
; 


. 
119 R. D. Q. You speak also in your 75th answer of the Roberts 


‘4 


lamp. Will you please give us the date and number of his patent? 


‘ 


\. It is the English patent of 1852, numbered 14198, to Martyn 


J tht Roberts 
120 R. D. Q. You refer also in your 76th answer to the Deleuil 
igured in Silliman’s National Philosophy. Will you give 


is that reference or some other where we shall find the lamp de- 


\ | have nota COpy OT & llimans book with ne, but the same af 
paratus is shown in the fifth volume of Du Moncel’s work just re- 
ferred to, the description being on page 489 and the drawing in 


> | | , -- ° , “| | he . ] 

Please do the same with regard to tne oucault 
, 

Dm. relerred to in your Stn answer 


a 
4 ’ | ; | | ’ . ] > “i j | 
A. This lamp is described and figured at page 486, vol. 5, of the 


~ ')) \ | 
1 «= }«) ' >7 } 41 ‘ . . , “| rs Dam 6 
122 Rh. D ‘J Viease do the same In regare to the Siemens la Lip), 
referred to bv vou In your Sb! S7th, and SSth answers 
pals ys ate otal — 
A. This lamp is deseribed and figured in a work entitled Eclatr- 
P . .% , P } : . , — , . ; ~ 
we Al Electricité, by H. Fontain IS79, pages 64 nha to) 
~>*? h ) { i? ‘ j 4 'y ’ . ‘ ’ — 
iZo i. | ) heturning tor a moment to the detendants new 


electric lamp, | observe that as the armature moves up across the 
faces of the electro-magnets it moves (under the restraint of the 
springs) shioliths away trom those faces, while, on the other h ind, 

thie ise of the « eetro Magnetic motor deseribed and represented 
n Daguin’s book, the drawing shows the parts In such a position 
hat as the armature moves horizontally across the face of the mag- 
net to propel the connecting rod in the direction of the shaft it nee- 


essarily moves slightly towards the face of the magnet. Is there 
lV s gnificance in this difference ol detail It the LWwo cases and, i] 


not, why not? 
165 A. I think there no significance in this difference, be- 
cause lil would be we known tO any electrician that the Ope ‘i 
ation of the machine deseribed by Daguin did not depend exclu- 
sively upon this motion of approach, but was also due toa mutual 
tion between the armature and magnet by reason of which the 
armature would be drawn across the magnet even if so supported as 


~ 
| 
| 
' 


not to allow such approach. Inthe second place, I do not consider 
that the particular arrangement in defendants’ lamp by which ap- 
proach of the armature to the magnet is prevented is essential to 
its operation, but believe that it would work with equal efficiency 


’ 


if by a slight difference in the setting of the springs the armature 


ee 


ay! 
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See Seman 


C. HARRISON CONDIT ET AL. 10] 


A. I mean that the normal are being one-eighth an increase of 
one-sixteenth would be about the limi 
cnuses ret rred to 


of elongation due to the 


120 R. D. Q. In your 80th answer you say that there would be no 
Bete , ‘ a } : ~ , | » | 4 : : 
difheulty in the Serrin lamp in Limiting the iength of the are 

. ~- | H : : 
if by putting an adjustable stop where it would strike a iug 


o 


’ } - } 7 } J 1 
projecting from the lower « irbon-holder. put it would be ol 
‘ . ‘ a 
no use except once 1n thre Durning of each set ot carbons lx plain 
. 
why not. 


\. Because as the carbons burned awav and the ecarbon-holder 
Wis Ill COTS uence te dd forw ira away Irom sald Stop i could nevel 
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Vresen (‘out : fore 
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‘J vi i - | t} 15 wh it} iIvVilig renuSsOTITS wh 
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the Brush Co litheult te electric lamps in. the 
Cu | { } Soy if) market ior sue h) appre 
ratus : 1 ileges | scientific institu 
I ~ \\ = | rard this count is to tne 
Ser | ) ier for 3; of lamps, some 
Ol W Lt) Lesbtim is lth u more ol 
\ \ ; ; } iti | Line =*{ lan lbs it} thy . tuners 
re res istitutllons Ol irning, either at that 
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' \\ ; ' . . i 4" | = F- . " 
IS \ QO Was the Lae np of the Franklin [nstitute pattern 
»>whiecl vou referred | from the same drawings frota which 


\ \ io Lthl < | lam » re t rred Lo did not have the 
mec sm int standard for raising and lowering the upper part 


of the lamp, such asthe Franklin Institute lamp has in its stand- 


| } 
ura | reter to the ] mn used tor this purpose 
oN X¢ WI vel S lnprove | to substantially the point 
OF exc nce they now possess as regards the amount of foreign 
matter whiel rneyv ¢ } 


| since about LS78. and is 
still progressing. ur est carbons made in this countryv at that 


gd” ite th a 5 


aah Hi alert 
Ai OLLIE AED 


Alia sk Ml 


spits. 


‘ ill aa ion 008: lt IN i SR ae. 


a 


93 XN Q. About how long did the experiments last on the two or 
CASIO! res} 

A. On 1 ceasion the experiments lasted about an hour before 
and an hour after luncheon time 

o4 X Q. Did you burn the lamp on these occasions under varving 
conditions in ] t of adjustment, current, ete.? 

A. WV used ft lamp with each of the two dynamo machines 
quite different size and Capacitls We adiusted thi np it dif 
ferent times to each of these machines 

DD) \ \) Why iL Wel at LWwo ma ly ies 7 

A A NO bt Sib Trea lane WICH I) i been for il Cull rtiwoiin 
thie Pboratol of the Stevens lnstitute and \ No Z i Ishi) machine 
of the apparently recent manufacture. I do not know where this 
machine came fro 

tH XN \) Did any of the gentlemen present tuke notes of the data 
of these experiments 

A. Some of the gentlemen present made memoranda of the ex- 
periment 

97 XN Q. What was the electro-motive foree and strength of cur- 

rent used 

249) A. [do snow. Some such memoranda were made, but 
k no res | of them 

. dS AX @. Did you measure the resistance of the circuit ? 

A. No.& | did nol 

OY (). Do you know whether it was a high or low resistance ? 

A do not 
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83 X () Do vou remember at about what heights of the adjusta- 
ble stop from the floor you obtained the best results ? | 

A. I do not; it was always placed, however, sufficiently high to 
normal are when the lamp was started. 


‘) 


—> 
— 


allow the horn 
84 X Q. Did the clamp alwaye go up to the stop at starting 
\. Not always. As Ihave said before, the stop was sometimes 


| ° ss = ’ ’ ] | 
placed quite out of reach of the clamp. 
& 4 
_ ‘ - .* as ; ty 2 ; | . } 
85 X Q. Did the rod never slide through the clamp except when 
4] ] ‘4 _ . i 5 ‘i iJ » VV . 
tne latter was touching C LOOT 


A. It did when I first started the lamp; I then noticed that the 
rod and the clamp had become much worn by long use and fre- 
quent cleaning, so that the clamp fitted the rod much too loosely; I 
caused a new clainp to be made more suitably fitting the rod, after 
which the acelide nt re ferred to tn question did not oecur 

86 X Q. Was this new clamp made on the first or the second of 
the oceasions vou have me! tioned ? 

\ | do not remem be! 

87 X Q. Do you remember whether you made it before or after 
you tried the NO iaici 
A do not remember 

SS X Q. In what respect, if any, did the No. 4 machine used at 
the Stevens Institute differ from the machine used at the Franklin 
[Institute ? 

A. The arrangement of commutators was different and the ma- 
chine at the Stevens Institute was adapted to furnish a larger cur- 
| one of much higher electro-motive force. 
©. How didthe No. 4 machine at the Stevens I nsti- 
tute differ from thi NO. 3 machine used at the franklin [n- 
) 


A. It was considerably larger and adapted to furnish a much 
more powerful current 

90 X Q. Did you experiment with the lamp in connection with 
iny other machines at the Stevens Institute besides the Nos. 2 and 4 


vou have mentioned 


A. No. sir. I did not lo not remember seeing any other ma- 
chines there at that tin 

91 X Q. Did vou ever conduct experiments with your lamp at 
Lie Stevens lnstitu eu 1\ other occasions than the two you have 


mentioned 

A. On one other occasion only that [ can now recall. As near 
as I can recollect, that was about two years ago [ then used a lamp 
adapted to move both th upper and the lower carbons | eannot 


be positive about the date of this experiment 
. . . ' { | 5 
92 X Q. When the stop was adjusted out of reach of the clamp, 


j . » | : . | oe ene 4 4 ’ f.cy oP 
did you try breaking and closing the circuit so as to stop and start 


the lamp while the machine was running | 
A. Yes, sir 
> ie ry , nat 
YS X (). What was the result, in regard to the operation of the 
: a a ' 9 
maimp, stopping ind starting, as last inquired about ° 
‘ . 


A. The core, owing to thi gvreat current developed when the car- 
bons came in contact, was ible to be lifted too far, thus sep rating 
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? 
poy or pl VSics, 
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are so nearly equal that no ditference can be perceived between the 
transparent and the O} aqu portions ? 

A. Only a few seconds 

o6 XQ. Then suppose the Brush lamp burned perfectly steadily 
for two minutes and at intervals of two minutes had a sudden and 
violent fluctuation of perhaps a second or less than a second in dura- 
tion, could not the intensity of the light be measured by the Bum- 
sen photometer, Hotuw ithstanding such periodic irregt larities ? 

A. It eould. 

07 X Q. Was Mr. Brush present when the tests of his lamp were 
made? 

A, According LO the best of Iny recollection he was present at a 
few of the earlier sittings of the committee 

o8 X Q. Did he explain and set forth to the committee or its mem- 
bers the the Ory of O} eration an the alleged advantages of his lamp 
and machine ? 
A. It is my impression that it was he who gave the description to 


, 


which my attention has already been called, and which Is given on 


— 

‘ 4 a ’ 4" L-1 by ' 

page 204 of thi Journal of the Franklin Institute, exhibit in this 
Cause. 


ov X Q. Who gave the description to the committee referred to 
by you in answer to the 30th direct question ? 

A. I think that was Mr. Brush. 

60 X Q. Was Mr. Edgerton present at these tests ? 

A. Ly was present al many of them. 

61 X Q. Were the manufacturers or sellers of the Doboseq, Wal- 
lace-Farme Se and other Miu ps tested or any person OF persons On 
the ir behalf preset nt during the tests ? 

A. A gentleman was present during the early tests on be- 

270 half of the W allace-Farmer helt and L 
no one pre sent on be hall of the Duboseq or Foucault lights 

that was any otherwise interested, according to the best of my knowl- 
edge and belic f in their be half than as simple deulers in those iIn- 


vnamo. ‘There was 


' 


struments. 

62 X\ Q. Do you remember the name of the gentleman present on 
behalf of the Wallace-Farmer lamp and machine? 

A. Ido not; I have a somewhat indistinct impression that his 
name was Hall. 

63 X Q. Was the report, if you know, sent to Mr. Brush before it 
was published or signed ” 

A. I do not know. 

64 X (J. Did the committee at the time referred to see or test a 
form of the Brush light in which both carbons move as in the lamp 
Defendants’ exhibit W hiite Lamp No. l. which you Say 1s, according 
to your recollection, the form of Wallace-Farmer lamp tested, either 
such as appears in Fig. 6 of the Brush patent herewith shown you 
or any other form * 


A 


(Objected to as upon new matter not covered by the direct exam- 
ination, and counsel is notified he must consider the witness his 
own.) 
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A. I did not intend to put my recollection of the Wallace-Farmer 
lamp as strongly as yol hy it: | meant LU Say that if that Ex- 
White Lam) Wi t the institute during the tests it 
have been th ‘allace-Farmer lamp. I have no recollection 

form of the Brush 
lainants’ Exhibit Brush Electric Lamp 
| ‘y tests in order to decide 
was not until after the com- 
pont that their attent was 

‘ht worked. 

the Exhibit White Lamp No. 


i 
must have been Loe \\ ii- 


the one 


other three lamps that [ 


Exhibit W 
whether. for the Sime Feu 
atlamp wasthe Wallace-l a 


c ; , 
'f . ’ > . > i . 
ithe! i Lhe LilDe 


or Brush. and 


W hit Lamp 
ie to vour recollection, sub 

; W illace-karm«s r lamip 

+} ; 


t 
recoil eti 
‘7 il. . 


} } ’ 
i agdvnamo SpORE 


1,4 +} . Hh « 
niswhnen run vD\ 


’ 


hOll Ol 


by | : 
machine, | feel sure that | must have meas 
e | | y 


beht when run by the Wallace-Farmer 


id movem«s 


lamp and 7 


te red as till @ rtand 
son tl ] ,% > } pe ; . } amt 
Canied Upon On Ul ‘ect examlnution to descr 
, ; » : . | : | 
nn of these parts, rt is recollection has 


refreshed by the printed description of the operation.) 
my attention was called to the lamp the car- 


1 coutlact. When the current passed thr ugh the 


a 


stop; then it soor 


| 


the floor. where it re 


with very slight an 

70 XQ. Did you 
out of contact with 
touching the fi 

A. I did not 

‘1 XQ. Did you 
or by closing the 

A. I think that 1 
refer, Dut mv reco 

72 XQ. Did th 
when the Mmnp sta 

A. Sudden] 

73 XQ. Did the | 
than the intensity 
A. They did 
74 XQ. How lo 
the floor when vou 
A. I should th 


seconds 
429 AX Q. How lon 
A. I should t! 
ON Q. Wi 
during that 


< rm 
A. I think 
Zi 79 X () l] 
during 1 
i. ial 
ve Could Cony , 
side of the lectu 
lar from thirty feet 
SU AQ. I mea 
Cee 
ab it ten to abo 
SLA Q. Was the 
Lie tests between 
A I c Lie 


helix the core was magnetized and drawn upward; the finger at- 
tached to the cure lif 


1 Si 


Some Of them 

S53 Xx (2 Was the 
ric measurements w 
dil its ibs nee cause 
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ed the clamp until it came in contact with the 
ttled until the edge of the clamp rested against 
mained during all the time that | observed it, 
| almost imperceptible fluctuations 

notice the clamp at any time sink below and 
the stop and then rise to the stop again without 


? 


that lamp stopped and started by breaking 


. : + | : . . . . 
while the machine was running ? 
rachine was running at the time to which | 
s not positive upon this point. 
, » rise suddenly or gradually to the stop 
, metric measurements give any other data 
vist 7 
| it take the clamp to go from the stop to 
served it? 
’ ] " "sy hy ’ . ey vs 
\ seconds: not more than ten or hiteen 
1 you watch the operation 
it hive minutes 
aye or irreculariti n the lich 
i HDuUISALIONS OT irrey I arities 1th Lie git 
square carbons burned‘ 
t a ated 
‘ay . ; . : 
WwW iT off were thie machines irOUz the hol 
. } | } « >) | * . . 
sas near the DaCK OT thi iecLure-Troom a 
r) ice it. and th ro Was on the opposite 
_ } ‘ sad 
should suppos Liat Lie adlis ince Was uot 
PiISLalice of thre lamp from the dynamo 
wou Var 1 Ut! diff nt tests from 
4 
sistanee coil used in the circuit during 
: , 
itiit) rnd th iaithit 
ili times when anv electric measurements 


‘elneuts made at the same t! 


not 
‘coil always used when the photomet 
made: and, if not, what difference, if 

» In those measurements ? 


ary. 
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nointed to examine 
magneto-electt ma ; having bestowed great praise on this 
. u : 
) lamp, we have cons i it our duty to give a description of it here, 
although it ap rs to us inferior to those we have in Fran 
) 
| 980 Considering economy and efficiency and all features of an 
electric are lamp, would you dissent from Du Monceel’s opin- 
lon as a result of all your observations on the subject ? 
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A. The only French lamp th: at | have seen in regular use with a 
dynamo is the Jablochkoff, which I do not regar d as pro] erly an are 
light. | have not mad nv enesiaheiaaaaee th regard to econ- 
omy and efficiency that would justify me in any expression of opin- 
ion as to Count Du Moncel’s views. ; 

89 X Q. Was the result of your experiments at the nip klin In- 
stitute such as to lead you to the conclusion thatall the ot r lamps 
tested, except Brush’s, were practically inefficient and fe 9 less, or 
that on a balance of all advantages, considering lamp and machine 


Log ant Se the Brush tnt) All machine constit ut ted on the whole the 
best system submitted to the institute ? 

A. I did not by any means regard either of the other lights as 
practically inefficient and worthless: neither was mv conclusion 
bused upon a balance of all advantages, considering lamp and ma- 
chine together: but ind pendently I regarded the Brush lightas the 
best light to be used with either of the machines that were exhibited, 
ind the Brush machine as the best machine for the purposes of the 


institute 
‘oi } \ () Do you rem m ber Prof. Houston and Mr Hine. here 


present, meeting you in Phila lelphia about the first of November 


last. and did vou at that interview state to Prof. Houston in sub- 
SLAC that vou had no listinet recoiiection avout the particular 
Operation of the Brush lamp, and could rive ho Information about 


it; that you were engaged at the photometer during the tests; that 
you had given no special attention to the subject since, and that it 
was so long ago that you had no distinct recollection upon the 
matter / 

A. L remember an terview with Prof. Houston and Mr. Hine, 


and, although e no distinct recollection of the date. I 
28] | presume 1 the one here referred to; | cannot recall the 

tenor of the conversation, but on making allowances for the 
bias of recollection that always accompanies past conversations | 
presume that I may have made statements which could be inter- 
preted in accordance with this question | have endeavored in the 
previous portion of mv di position to make it plain that the only Oc- 
casion on which | examined the working of the light particularly 
was whi n the explanation of its operation was made to the com mit- 
tee, and that my reasons for supposing that the Brush a did not 
Opn rate spasmodically, as represented by Mr. Pope, Wi by belief 
that if such had been t! operation it would have been ‘impossible 


LO make photometric observations in which the three met bers of 


‘ 


the committee would so readily concur. 


And being further examined: 


91 R. D. Q. Will you please explain a little more fully your an- 
swer to 71 X Q., which reads as follows: 71 X Q. Did you see that 
lamp stopped and started by breaking or by closing the cireuit 
while the machine was running? A. [| think that the machine was 
running at the time to which I| refer, but my recollection is not pos- 


itive upon this point. 


BRUSH ET . Vs 


that the lamp should burn without 


he are should 
HusWwe 

the q machine 

comnilt 


come 


’ 
Lermining wh 
7 


w seconds. 
be sufficientl) uniform and s 
adjustme nts, for all the members o 
committee time to examine them indepen 


to find that thi y all 


cross-examined 


What I meant by my former question was 
you see the Brush lamp while burning put out by breaking t 
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f machine and then started again by clos- 
ing the circuit, the machine having all the time been running, and 


“ 


cult without stopping 


observe its ope ration un le] those conditions? 

A. I have no recollection of having observed the operation of the 
apparatus under those mnditions. 
W6 Ro X Q. Do you say that your subcommittee couldn't have 
used the Bunsen photometer and obtain the data you did obtain if 
Brush lamp had had sudden fluctuations at intervals of about 
two minutes, its hght being steady and uniform during the inter- 


\. That is. with the light the same the second interval and sue- 


cessive intervals as the first” do not mean to SAV So. 
07 R. X Q. Under the conditions just mentioned in vour answer 
the measurements could have been taken. could thev not. even if 


the fluctuations occurred at shorter intervals than intervals of two 


WS. R.A Q. Did you erve anything in regard to the heating 
0] thie d\ namos during the progress ol the te S18: and, if Si), how long 
cd] j t} I} I i} he iting. ana did that circumstance 
produce anv eflect ul intensity of the lightas observed by the 
photomete 

(Obiected to as } ned by the direct examination.) 


A. My attention : nply called to the fact at different times 


that there was a difference in the amount of heating in the 

+) t ‘7 ° ' 7 ;} ’ , , ‘y « ’ , 

204. qdiiieren i\ | ) | did not at any time connect any of 
: . 5 ’ 

mv lb pl c measurements with the degree ol heat 

at er do l | ther of the other members of the com- 
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ubseribed and Wo] [ t fore me this 3d day of March. ISS3 
WILLIAM H. KENYON, 
Notary Public. 


New York. March 6. 1883 


ournment. 


. , : } 
i witness of lawful age, produced on the 
part of the cOmMpialhants, having been by) me first duly cautioned 


} : 7 . se | | ’ | _s% ; . j 
and sworn to vestry i ith, the wnoie truth. and nothing but the 
truth in the matter in controversy lie rein, in answer to int rroga- 
tories | Propose (i wD \\ a \\ ITTER, counsel tor complainants, deposes 


’ ' 7 
P ‘ ‘ 
Honda SAVS AS IOLLOWS 


1 Q. What is your name, age, residence, and occupation ? 


4 e . = 
A. James A. Donaldson: age, 46: reside in Hoboken, N. J.: | 


am janitor of Stevens Institute in that place. 
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’ 


ys 2, Do you remember a man ealling upon you at the Stevens 
| tater? : r , ~~ - > ser on : aba pataha f 
nstitute some time in January, 1552, 1n order to Make sketches O 


37 3 uve te . 
aii @lt Lit bat DD 


: 
~ mi 7 


‘ . i 
3Q. Do you recognize the lamp before you, which Is marked 
. ; . ™ ‘ 
Complainants Exhibit brush Klectrie Lamp No. l. as that lamp ? 


LQ. Did you vet it for this centleman to make his sketches 


6 @. This gentleman, in a deposition which he has given for the 
defendants in this case. states, umeng other things, that you told 
him that “ they had tried tine lainp —mwade CX} riments with 1it— 
and that the lamp wouldn’t work, so that they put it away again.” 
Did you Say this or anytnineg that would bear that construction to 

‘\ Well, no | didn’t sav that, but in regard to the latter part of 
that would |! I Sal this ne question Was asked with reTerence 
to why we did not use the lamp and I toid him that we were work- 


lng nothe r, ink Wile I) the carbons were more easil\ adjusted. 
} : : | 
eo * Did You Sia any ime to him to the effect that the lamp 
wouldnt we rh 


- | 
7 aa | 
A. kor lichting up the m chine shop 
" ‘vs a > » + es 7 . ' *. : . " . oe 
lO @. During what part of the afternoon was light required 


" 1} P " . . : } , ~ . 
i ; rigotial ; f t} ," ti ' ir ; » ott . + 
A Well. cit} stat A ali wt i@P OTL Util ichtness of thi HiLerTinootl 


an 


i“ , , 
Pometimes we started as early as three o clo K >; sOmetIMes four or 


If past four, and stopped at half past five or a quarter to six. 

11 Q. How much attention did the lamp require at first and how 

much afterward, 
A. Well, during the first four or five days I don’t think it re 

quired anything more than just throwing the belt on the machine 

and adjusting the carbons; afterward—well, as to that I can’t t 


; 


] 
; 
how much time: had to look at it onee in awhile to see if it was all 


- 


o + | | 
right—say once or twice—as to the carbons overlapping. 
1+) <y } , ° ; A j ° . by | ' : 
rar. Was there’any oLher troubdie with it except the carbons 
overlapping ¢ 


lo (J When the carbons ove rlapped what did you do? 
A. I raised this rod here—raised the top carbon and turned it 
ind until I got both of them; both carbons in a line. 
l4 Q. Where was the lamp kept at the time the man called on 
you to sketch it? 
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A. It was kept in my office or store-room; it's a room that 
answered both purposes. 

15 Q. You say that this lamp was used for lighting the machine 
rom the forepart of December until near Christmas. What 
‘the time that the lamp was so running and lighting the shop 
was there work of some kind or other going on in the shop by aid 
of this hight? | 
A. Lhe entire time that the lamp was running up to half past 
five, probably a quarter of six, before they would get out. 

16 (. About how large is the machine shop? 


| ’ 
} 
SPOT . 


od 
we 
a 
oo 
— 


A. Well, I should say it’s about forty-five feet by seventy-five. 

17 Q What machine ry was | | 

\. An engine, five wood lathes, three iron lathes, two drill ma- 

machines, one universal gear cutter, one row 

ig—and on the 

ich of the same length, along the side 
; 


, 
3 " ’ ’ 
' ‘ it ; ; it 


i 
| 
i 
. 
chines, tWo prranihy 
} 


of vises and vise tables on one side—say sixty feet lor 


OF posit side a Curry nters bi 


of the building: that’s all I think of now. In regard to lathes, 
there’s a few more I don't think of now here are belts and shaft- 


Ing and puileys 
— eles enumne samined by FoMUND WETMORE. Esq.: 


IS X Q. I read to you Mr. Mueller’s testimony as to his visit to 
vens Institute and interview with you there, as follows (reads 
irom answer to question + Ul uch answer to question 6). 
287 In what respect, if any, is the account which I have just read 

you Incorrect, SO lar as relates to W hat you heard or saw on 


A. In regard to my asking him a question as to Weston’s making 
L1nIS lamp and as to mv suving W Or tiie Vv, as it 1s there, had tried 
this lamp, and as to my saying that it didn’t work and that we or 


1 , : ‘| 4] ’ , +s . : ‘ . ' — 
L+) \ ‘J With Lhe CXCepLions you nave 1st mentioned, iS the uC- 
: ecollection ? 


-~ 
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~ 
a) 
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— 
a. 
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~ 
- 
— 
— 
ne 
- 
— 


’ 


" 4 mm. } 
20 X Q. Was the subject of the working 
between vourself and Mr. Mueller on that oceasion ‘ 


of the lamp mentioned 


;, 
21 X Q. State all that was said on that point, as near as you can 


A. He asked me. as near as | can remember, why we didn’t use 
that lamp. | told him we had another which we used. which was 


22 X Q. What did you mean by easier of adjustment ? 
[| meant by getting the carbons in a line—or keeping them in 
a line: that would be a little more correct 

25 X Q. What lamp did you refer to as easier of adjustment; was 
ita Brush lamp? 

A. Yes; a small metal-covered | Lin. There may be a name for 
them. There's a hole in the back, as if it were for a reflector or 
something of that kind. 
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in the physical laboratory, but it was not used in the machine slop, 
to my knowledge. 
37 X Q. Were you in the machine shop all the time while the 
rning ? 
A. No, sir: not during the three weeks 
38 X Q. Did your duties detain you in the machine shop at all 
after the | linp Was started except when from time to time carbons 


iriyt Was bu 


: | } 
to be supplied 


A. That was all, sir. 

39 X Q. About how many times did you have to change the car- 
oy those thr eC weeks—put in fresh carbons ? 

A. Well, sometimes changed them every day, sometimes let a set 


| ? 


run two days: of course, it varied with the length of time the lamp 


Liriti: 


, ; | 
OX Q. Did yon put in the carbons every morning or every 
other morning to supply the waste of the previous afternoon's con- 


A. Yes, sir; generally in the afternoon, just before we started, 
LW clo K. 

tl XN Q Did you see the lamp burning every time you put in 
? , » | ‘ 4 
; 4 th tye yiis 


\. Yes; with the exception, as I was telling you, of a few occa- 
SIPOrs Wiel) Nir. Hlawkrid | . 
' ; Ts () \V hy . | | ; . : gl mo | ’ car} ile his | ’ ’ va ; 
Bao ak My Who works bl Un maciin snop whittle tois ia np Was 


: ere was an » foreman \Ir f ickland. ana an appren- 
. s shop boys with two journey- 


men were under the same roo id got the light 

lf X «. Is Mr. Lockland there s 

A. Yes, si 

15 XQ. Was the lamp burned with a shade in the macine 
shop? 

A. No, sii 

i6 X Q. Was there any resistance coil in the wire between the 
dyn » machine and the lamp 


17 X Q. How came you to put that lamp in the machine shop? 


is X Q. Do you know what dynamo machine it was by which 


ish 
49 X Q. Did you never notice any fluctuation in the light par- 


1. We ll, no; | ecan't SA) they did, unless it was a little piece of 
carbon dropping off, just a moment, just a Hash. 

50 X Q. Did you see the lamp tried again, after it was taken out 
of the machine shop, before Mr. Mueller came over there to sketch it? 

A No, sIr. 

51 X Q. What became of the lamp after Mr. Mueller sketched it ? 


LSO 


A. 


Oli 


ay xX () How Cu 
used in the machi 
A. Just for the 1 
adjustment better « 
53 X Q. Did yo 
You » TAKS 

201 A. Yes, s 
mv time il t 
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A. Well, that I couldn’t positively state; I think the answer be- 
fore this covers this. 


And being further examined: 

60 R. D. Q. Did the lamp ever go out except when the carbons 
overlapped, as you have described, from the rod being bent, or from 
some similiar cause / 

A. No 

61 R. D.Q. And when the lamp went out you readjusted the 


points, as you have already described, did you not? 


And being further cross-examined 


-> 


62 R. X Q. Did you ever bend the rod in order to straighten it 
when the lamp was running? 
A. | don't know about that, but | think | bent it once after 11 had 
| ee 


been running three or four days—when | was on a step-ladder, but 


[ don’t remember springing it back; I think | didn't 
JAMES A. DONALDSON 


Subseribed and sworn to } efore me this bth dey of —— 1g89 
WILLIAM H. KENYON. 
Notary Pub iC. 
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1)” } l aa , are l 
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Present: Causten Browne, Esq., of counsel for complainants: Wm. 
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| (). Have you read the testimony of the witnesses for the de- 
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reasons tor your opinion ¢ 
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consider these as two different systems of electric lighting. A lamp 
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% y > . , _. * : 
riving tess electro-mnotive force than lf tie tonger arcs mentioned 
’ . t ; ’ : 
wert Ise mo lal as dangel irom mere high electro-motive torce 1s 
concerned, there would be a slight gain in the use of the shorter are. 
| thi however, that the matter of danger from high electro-motive 
e ’ 1 7 | * 
? rid)? is omen (repctiy eyacoel ited =i ) \\ th) ii rivell numbpel 
4 | > is ~ , ¥ " . 
ft r ares the illuminating pov vould be less than with 
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| | 
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: } - | p ’ | / i * " Beg ’ =. 
number of lamps, the fact 1s, lf lt unders | you, that when a given 
j " : , ’ - a. 9 09 ; , 
number of lamps are to be burned with a machine which 1s to be of 
, Danese } : i } I. 
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eT , Ses | 
biduy iting power obtainable by th se oF a comparatively long 
’ i - | by | 
irc or the greater (if there bi reater) safety obtalnavdie 
“Jib b.. 4] " ; 7 ts* " : ’ , tt] 
Z " i>\ at Lis (>) L Corl iTHLIVE \ ~ iiss 1th) Liat Man ps 
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both. If tl | 
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e are Is to be smal an that usually employed the 
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; s*% } ' P 1 » " ’ } " ses co 
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atlained the desired iength will give the desired resuit, supposing, 
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operation of the lamp in other respects. 

¢ Q. Such changes as you describe in your last answer do not, In 
your opinion, affect the substantial character of the lamp in con- 


struction or operation, do they ? 
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Cnty ampere 
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in the Complainants’ Exhibit De- 
| fou nad that if this la mp was placed 
mo machine furnishing a current of 


s(sixteen being. as | understand, the 


em pioy ed W ith the Weston 
and Ssteadlly 


lamps) that the lamp 
, furnishing a good light, which was 


So 


C. TTARRISON CONDIT FET Al 198 


not to be distinguished from the light given by the Complainants’ 
Exhibit Defendants’ New Electric Lamp or from that given by a 
second modern Weston lamp of the same model as the Complain- 
ants’ Exhibit Defendants’ New Electric Lamp, which was ocecasion- 
ally compared with the modified Weston lamp; also I tried the 
experiment of running the modified Weston lamp and the Com- 
pluinants’ Exhibit Defendants’ New Electric Lamp in series, using a 
current of the strength already stated furnished by a Weston dynamo 
machine. The two lamps acted equally well, both of them giving a 
very good light, quite as good asor betterthan many of the modern 
ts which | have seen in commercial use. I alsoran the 
moditied Weston lamp in series with asecond Weston lamp (other than 

the Complainants’ Exhibit Defendants’ New Electric Lamp) 
oll with the same good results lhe steadiness of the lights was 

compar d and their relative int NSity noticed photometrically. 
Sometimes one, sometimes the other, of the 'amps was the most 
bril init, but ho difference was noticed ith their Operation. The 
modified lamp was in every respect the equal of the Complainants’ 
Exhibit Defendants New Electric Lamp. In other experiments the 
leaf springs of the modified Weston lamp were shortened, even, in 


ws 
a 
; 


} } 


Some cuses, to about one-natil weir OTriginal length, St) that ik still 
creater approach of the armature to the cores of the electro-magnet 
( I Notwithstanding this ehanae the lamp worked with per- 
fect steadiness and regularitv. In ail these experiments, both with 
[ 


‘| 
vi 


he Complainants’ Exhibit Defendants’ New Electric Lamp and the 
modified lamp, there was the usual whistling and sizzling which is 
not uncommon when a ver\ short are 1s used The lamps were run 
for about three hours in all. ‘The experiments referred to were car- 
ried on, on March 9, 1883, in the exper! ntal room of the Brush 
I. beth street lighting stat ) New York city. 

i) Q. The mechanical changes or modifications made of the 
Weston lamp for thi purposes of the experiments you have just de- 


’ > 7 > . 
Cried Were made tiliiel Lie bike tiitetl ' (G4iITecLion O|] fF Hi ks, 


rgyy } ' : 

' . . . =¢ — . ~ 4 .ary . ’ 2 
rhe lamp pr luced by the witness is put in evidence for the 
: | | ° : —_— ‘ . ’ , Ye — , y } , ’ . 
marked “ Complainants’ Exhibit Defendants’ New 


Klectric Lamp with Modified Armature, J. H. T., examiner.”) 


>. > . . ] 
2 »p. m.—Resumed. 


12 Q. Returning now to the subject of the Clark patent 
ol2 drawing, sheet No. 1), and the operation of armatures sus- 
pended as therein shown, will you explain why it Is Important 
jectric are lamp that the position of the armature or core 
be variable in accordance, as nearly as may be, with the 
varying Intensity of the current ? 
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opposite ends of the soft iron of the electro-magnet, but without 
touching it.” The armature V, when no current is passing, under 
the action of the spring ¢ rests with its central horizontal line above 
the axis of the soft 1ron core of the electro-magnet, so that when the 
circuit is completed it is drawn downward. The two plates of the 
armature V, opposite the faces of ant electro-magnet, move In planes 
pa lle! those faces The train of mechanism Is GOV rned by the 
action of the piee tL, Which projects from the oseillating support a d, 

ind by coming in contact with the detent C C’ prevents fur- 
| : tine rmovemelt ot thie fan whe | : and hence oO} the connect- 

ng wheels and carbon-holders. Feeding occurs by such a 


: | | } 
Kenting of the electro-magnet as allows the tension of the spring ¢ 
. 


} : } . — — } ~~ ] 3 
redominate, thereby raising ad and releasing the detent as m is 


i > 4 
iS. Mr. Pope in his 92d answer says that “the characteristic 
esult of Weston’s organization " of « ectro-magnet and armature ts 
" , ’ ¥ | 
movement of the armature across thé field of the electro-magnet 
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rnetic force whichis approximately the same at every point 


ts path.” Is this result obtained bv the operation of the parts 
own in sheet 2 of the Clark patent drawings as you have ex- 
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4). Did you know of this English Clark patent when you gave 


». From what source did you first get information of it? 
krom Mr. Pope's reference in his deposition. 

Q. Mr. Weston, in his 46th, 47th, 48th, and 49th answers, refers 
difference in time required to veand discharge a solenoid 
te core an the time re red ft hara an electro mMnacnet and 

ture, and says this difference s material in the practical 


hy r of tie lamp, and he gives his reasons. \\ lit VOU CAAMING 
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that the clamp cannot touch it: } 


CONDIT El 


ilso I do 


= ite EE RR RIN . % 


AL. 


ot understand the speci- 


nication to state that the stop is essential in the normal operation of 
thre | imp dt ring feeding. The patent eave that 7 “the rod acciae nt- 
illy slides too far it will instantly and automatically be raised again 
as at first and the carbon points thus continued In tion 


, 
prope r rel 
. 


im) LNA the rod aeccide 


illy slides teo far it will instantly and aut itically be raised again 
n the same manner as before, but not y means that 1t will be 
raised to the same extent as before words “as at first” refer 
sim] to the method which the inventor s devised for iift ne the 
on irbon untii 1 Is ata proper dls from the lower on 
(iso If. as Vi Quimby SUpPpoOses, the stop is vucell called lnto play, 
ind ifter this, the clamp having descended to the floor, feeding 
has ind if then a slight disturbai occurs, so that the eur- 
rod slides too far—a very little too far, perhaps—it ts absurd 
70) Inagine that under thes cumstances, thi rod will 
. 1) Decessi!l " be ruise as lal . { rst LWrie) wiy ind 
Si ces, howevel shioht the disturbanes Yet this is a 
eS: msequence i Mr Quimby) ; interpretation of the words 
I rec] TO 18 correct 
27 Q. In the Brush patent lamp and in defendants’ new lamp is 
f strengtn liable to rise above w Ls necessary to st parate 
to the distance needed for a proper light and to keep 
, 
1 
lefendants’ new lamp w s the provision for keep- 
») rod from being earried up by sueh abnormal rise of 
ras to disturb the regulat of the lamp? 
4 iljustable spiral spring is 1 to prevent this aec- 
\ ‘ 
JY \\ t is the provision ior this sa purpose In tine brush 
os istable stop 
60. Is there, in vour judgment, at substantial difference be- 
| » for the purpose of prevent such undue extensions 
A | = no su stantial difleret Lwe i them So farasthe 
pre of undue elongation of the are is concerned, the spring, 
on account of its flexibility, does not check the motion of the rod 
3s niv as does the rigid stop, but each of them has the same 
function and produces the same effect 
61 Q. How far is it true, if at all, of the defendants’ new lamp or 
of the Brush patent lamp that the current alone determines the po- 
sition which the core or armature will occupy during the normal 
Operat On Of] the lamp? 
A. In both lamps, when operating normally, the strength of the 
current determines the position of the core or armature. In the 
West new lamp the forces acting are tte upward pull upon the 


armature, which is opposed by gravil 
[he armature assumes a positio 

>? 

vids riu 


and the retractile spring. 


n such that there is equilib- 


m among these three forces. Inthe Brush patent lamp the 
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lenoid, to gradually advance toward each other in exact pro- 


» their consumption 
which fixes the position into 
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iplainants’ Exhibit Browning Lamp, 


ected to as imma- 
vant. as 1 late of the exhibit 1s not shown.) 


iction oT Ui mp In evidence 1s withheld for the 
a ’ . 
counsel permits complainants’ counsel to withdraw 
if ‘ ;™ 
did you get this Browning lamp which you have 
| here? 
brought the lamp from the Massachusetts Institute of 
’ 
qpcry 1] | ; Cli 


he property of that institution 7 


— , . , ' ‘ 
When did tl ' tui 


ints’ Inx] t Jaspar Drawing, J. H. T 


it itute procure it and how, if you know? 
irchased at the same time with a considerable quantity 
lL opti ratus for the women’s laboratory of the 
summe!l IS76 bv Professor Richards. | did not 


later, at some time during the winter of 1S76 or 
sseasion of the institute ever since ? 


purehas 1 this country or from abroad ? 
sl from the maker. in 


| to the witness is now put In evidence by 


inants’ Exhibit 


and operation of 
he dash pot 


ants puts in evidence certified copy 
Li . ( rnted ()etober 2). IS/(. te Jaspar, 
| s and the same is marked 


‘(om- 
IX Pitpit | Lt Specification, J H & . 


examiner, 
examiner.”) 
Insel res Cs s right of objection to the intro- 
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a variation in the current traversing the series of lamps, and as varia- 
tions in the strength of the current necessarily affect the operation of 
each lamp through \\ hich L passes, tf he liability Lo d istu rbance will 
increase as the number of lamps increases. Various devices are 
adopted to prevent, as far as possible, any Irregularity in one lamp 
Irom affecting the others As this result Cannot be completely 

secured, it Is extremely necessary to reduce such irr eularities 


SAL is much as possi bli and one ol the most common mo les of 
doing this is to employ a dash-pot 
ye | 4 ss ‘ - 1; : . : : 
93 Q. When was the practice of series lighting with are lamps in- 


troduced In this eountry or avoroada, so far as you know ? 
A. The first time that | ever saw are lights run in series was at 


the Mechanies’ fair in Boston in the fall of IS78S. At that place a 
number—sixteen, | believe—of Wallace's large plate lamps were run 


; 2 - - > ? : 1} 
lng SCTICS rom a slneie PPPELC TLL Te Acco! ile i. m\ hest recoilection., 
: . } } ' 2 
mv tirst knowledge of series lighting In this country w is derived 
from some of the puaipers a ttie prior to that time As to series light- 
, : — } , i% : | : . : . 
ing abroad, the Jablochkoff candle was run in series, and. as nearly 
] . f . } — . 
is | Cit) Teco | irs \\ } this AL Sot Linnie babe ae ISd 7 OT 
al oi 
iriv in IS7S 


94]. Before taking up the subject of the experiments which have 
be a tried Ol) thie part oF tlie ft t ndants and those which have been 
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pnants with the brush patent lamp 


operated by menns Of a aAvnamo machine the lamp used IT) the 


’ * ‘ : + a¥ a : } x , : 
COMP linants experiments sc’ tne rankKithh Lostitute Mitnp, So 
> % , , - . : - . 
Caliied, and tne lamp used in the defendants experiments being an 
1} | | ’ ' ’ . ‘ a 
aiieged duplicate thereol vish to call vo ir attention to the testl- 


mony of Mr. Weston, in answer to Q. 274 in chief, where he says: 


[ do not wish to be understood as saying that every lamp must be 


run with a machine ol par ilar construction or that the CONUSLFUC- 
tion of the lamp must be el bryos it to snit each particular machine 
, ' ’ Anv machine whieh Is capable of supplying the necessary 
electro-motive force and eth of current will Operate sutisfac 
toriiv with a lamp requiring that electro-motive foree and current: 


and to thi 2ioth question, where he Was asked: vi Was the dynamo 
machine which was used to supply the current of the Brush lamp 
of the patent on the occasions of the exp riments of June last, about 
which you have testified, adapted to furnish a proper current so 

that the lamp would act satisfactorily if it was capable of such 
830 ~—s operation.” and he answered that it was. Does Mr. Weston 

here state correctly the necessary conditions for the fair trial 
of an ¢ lectric are iatinp as lt reg irds the machine whicl is to be 
used : if not. will you state what condition lhe omits and how Im- 
portant that condition 1s and the reason of its Importance ? 

A. An.important condition for the successful operation of an elee- 
tric lamp I< that the resistal +) the are shal] be ar a proper propor- 
tion to the total resistance of the circuit. If the proportional resist- 
ance of the machine Is und Li \ small any sudden Variation in the 
resistance of the are (such as would be caused, for example, by a 
sudden variation of the distance of the carbons from each other) 
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will produce a very consid rable variation in the total resistance of 


et 


” - 
_ ” a a 
aa _ = 
7 _ — 
o > ~ 
~ . / 
: 7 — 


a - - 
» — — 
— 
~ 
- — 
™ - 
‘ —_ ~ 4 
~ 
; . - 
* - 
ut ~ ad 
~~ 
- _ ~— 
a — 
— —_ 
‘ 
‘ - 
; ye 


~ 
a 
a 
- 
pnt 


~~ 
— 
e ‘ 
t 
— 
o~ 
ow => 
- on 
‘ — 
2 ced 
- 
7 -~ 
—_ . 


/ 
« 
a 
¢ 
- 
. j 
4 


« 
— 
* 


— 


od 


»7 


7 


inswer not shown 


~ 


4 


| 


a Rei cebeladatdia taeda cedlisilied UES cal, Caan 


C. HARRISON CONDIT ET AL. 907 


A. At that time 1t Was customary to make the resistance of the 
dynamo machine much higher in proportion to the resist- 


Y 

5 ance of the arc than is at present done in electric lighting on 

ct | irce st ile ‘| he resistance of the machine wis nade Lo be 

about equal to the resistance of the are which it was intended to 

produce, or oten ti i chine was made Lo have il considerably 
hieher resistance than that of the are. 

Lnuswel ob} eted to for sam ro inds and as hearsay.) 
97 Q. What is shown upon the subject in the report of the Frank- 
lin Institute. which has been put in evidence in this case, marked 


‘ } . " .. P ' " > } 1B? 
Complainants’ [exhibits Jou il of Franklin Institute A and B 


‘ , | 
HeSsSLION otnected tO as Ca ney jor peursa\ 


A. | extract from “ Table II. resistance of dvnamo electric ma- 


' 7% ey,eg ’ : j , ; _ | > ' . ama ' 
chines, on page obd OI kexhibit B (the number for June, IS75), the 


‘orrected resist- 
; 


ances Ol—- 


i 
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~s 
om 
; afl ees 
Name of m: A. a _ = 
— ~ ow = 
— on 
. y j 
be -~ ome 
- _ a é 
— _ ies 
— — - 
= © e) os 
a = = 
Pat me 
{Jima 
; . ; ’ = 
A' Large Brush ISS rf 1.00 
" : > ‘i ‘ ‘ | 45 
; ; 
A’ Large brush : . Bs wee lo 
<) ) ~p* ra > Che 
A? Small Brush -~ ‘ : 1.259 1.6% 2.900 
4 , P amo ‘ 
A Smal bt Ist) — 44 
7 , - 
> 


| Wa 1944 2.77 | 7.83 
~ Smati Wa te 144 3.18 S24 
Crramime : 1 669 125 504 
(;sramme " ; ee 1 669 1.87 .66 
In the columns headed “ corrected resistances ” will be found, first, 
resistance of the machine alone, and, second, the resistance of the 


are alone In the column headed “ total resistance of the circuit ” 
will be found in ehms the sum of the two resistances already Inen- 
tioned, Loge ther with the resistance of the conducting wire 
eed and that of the lamp, exclusive of the are. A reference 

to the table will show that the resistance of the are never 


— ~ _ 
~ a ¥ = . " - é 
- . —— oust ~ 
- =e “ f yn ~ o a - -~ a - f j ° ; - 
_ moe a - a . “ — anne 
on - j - . — — rd ° . sy - | - - - . ~-— om - ’ : a 7 
; = . ead ~< 4 3 j ~ — ~ ” onl = - a a ~ > — ~ 
o o~~<« ~ - - ” wae outer ~— = me _ te Re ca . . — =— —_ = ~ 
= ; - - “ ond . a - = ~ ~~ - . — 
en ae ~ ~ a - > vo ~ ° i ~ Pa — © > - oni - — 
— ; os 7 ’ - a _ = , - . - * ° - - 
o - i — ~e il o= 
a , o oun > Gum o - - —_ + - a) - — pa 
oa “ 4 _ 4 - - 4 — s — - ~— onl 
am - as ~ - a ~_ - me ~ ° - 
mee i a ; - — — aa - o >= _ sll o; — f oma 
~ om — —— ete om - oy - os F 
= - - ~ a o—_ ied 
, ~~ - he — - ‘ - . ~ = -_ - ~ ow ne & ~ 
eee ~ = - o o ~— ~ ” " - ome » 
— _ = — _— = be = i n s ~~ - - : — e jt ae * 
“ ~~ | a -« " ~ -~ - , _ i - oa _ e . —_ — — 
’ me " - - ~ “ 
<p e - < - ~ I .- = ; _ - * - _— ~ ” 9 . ” “a —_ = - —_ we 
wee - _ - — ee ~~ ~_ 2 om P ms ~ f ° — — a7 “ 4 ] ~ - . . 
. : omen ~ P 2. r - > . - os - — — 
a oui = - —_ oe oun — oo Gum ” 4‘ _ —_ - o ~ -— —) _ 
—) ait . — . — Pa a - = rd - ~ oun ~_ _ _ 7" a - - ow a 
ow a ° = - me = — ~- = a! ad ae) 7 -_ ti 
_ me —_— o_- a - — —_ - 
s — — a — ~_ — - — 
P - —_ + 3 renee é - —— Ja 7 < ? i 6 “ a out pont s — 
- —_ - —_ — ~ - — _ * . ~ - eet 
7 eee - an — ame _ ou * ~ ” - . os paint ~ — 
-~ - — ous _— ~— = - om = — —_ ~~ — —~ an ene - ~ 
—_ on ~~ — .. i ~ - - - - -_ , ag “ I ~ _ _ 
oe — =" | = ~ _ . _ — a —— - 5 - — - aha “| at fe 
- <n . " - - ~—— on — oust = a a - _ ow 
~” — ee a ™ _ = oe - — —_ — . 
—_ _ s . “_ — we j a 
- P — - aus wa ~ - : n ~- o - — — be 
— 3 2 , ni — om = — = f 
wens 9 — i — - ~ po —_ ~ ~ - —_ - — - 
_— on — ~ — one ~~ = “ - 
- —_ ~ omnes a ~ : 
F _ - _ o coal = — —— ous = —_ 
“~~ — J - * - ™ = - 4 on a - - —— > ~ _ aad > - ou > 

o . . - : o —_ - — : - r - = - - - — _ > - 

— > # po r = - - ~— * -_ — | - = m : - “ = oa ~— = Se - at 
, ‘ ” — - ~ _ j i 4 , - - ~ . 
ad - _ ~ ~ - ~ _ a ~ } . - _ - * L. / - 

on ° ow S — - al oe 

- > onus ak - “er - J j “a ‘ = , all 7 a . * -_ 7 a 

—_ ==> @ = & ~ oad = — = ” » = > -—. 2 se - 
~— ow . — « ~ ~ - _ — - oe 

oo ° ame — ~~ ~~ » _ ae ae ~ . =n o - ~ cod 
— a omg _ - — ~— - = — ~ ou ' 7 = - ~ =e 

7 ma = . a pu - j o P a : ° - me — - - _ 
ny - 2 -~ . 4 — ¥ a —_ ~ mt - " P om Pat: . “ 
. — . a > ~ ” ome ~ _ “ - 1 ed - . -” ~ ‘ a. = pe r * * 
- oun js = - ° - ~ - > — j » . —_ a . 

‘ a dim = ~ — - -_ 
pa » —_ / ones o —— o —— ~ on f - ~ ™ on / ss a 4 é i on , + 

; - > 7 > 

. — - ~ ~ — - — a - - ~ - “ - — ~~ 

.* — @ f ~< - . — ‘ o 

ee . ~ _ en a quay - - - 

Pon — — — — —_ _ o—< ~~ = é a — ™ “ - Md a . ’ one = — 

— = = ~_ Sa - > = ~ ~ ~ ~ — ous = 
— < 4 a — a A " . ~ ne i — m - “ a “ le ' r - - 7 ~ 
~— — ~ f = ” — - "= _ an ™ . 

ae me em 8 oe tne - _ —_ al | on - oa — a - { 

— _ — j -_ ’ o- ; om ~ ° —_ “s _ ~ - . - 7 

— « o : ~ ow — “ o_o — —_ — meen oe - . - i - - . . -~ - _— — ; f 7 _ 
— nal oun - ~ a a ~~ a " - ~ — — ae ° 

s = ies . — = “ f - . » & > 
eek ~ - ; _—— ~~ aod { —_— a = —« , = —— onl “ = —_ od _— 

. — - . " - - — - > - = — » — ~ — ~ ~ e ome 

ie — = - — — . “4 o 4 o m = i - ome - —— ~ —_ 

aa ou r a - a - — “ f ~ ——— + . . 4 - _ — a a 

= ~ —— ~ - - 
2 = ~ - —_ — - ~ - as ; om J - om - - 5 ua , 

~~ 4 pes : - — -_ — o —_ = we ; ~ - - a - ~ a | - 

ow —_—_ = > . * > — owe - ~ - — " ~— 
_ ~ - —_ —- aa _ - " - ~ - on —_ on 

= - _ a oman — - " - ~~ — — - . + é a 

a - = i ™ . — j - ~— - > - ~ . 2 ~— 
- — — - - ~ j ~ ° - ; 2 : mens : i . — ~ 
a a e _ fos p a - aa - - - — - ~ - — ~ om ee _ 

. ~ > - “ a - ox 

ee “6 4 —— — , , . ~- _ . ~ P 4 - = ; - = o~ — . 
~ © ~~ ; = - ~ ” ; ; - s _ p - - _ 

™ . = _ . -_ > » . . - 
7 > ~ ” . . 4 ~ 

ome w — ; ‘ - - ‘ . j “ ~ _ 
Loe — on ~ j 6 - _ a j - - . a 4 “ 
el 7 - ~, - - 4 - - . - vw < 

— _ ms — “ oa - 
ma j ~ - ~ - ; me me - — , 

- - — _ j 

woe oe j . 2 - j oul ; - oo 

v4 - = + _ - _~ = a o e — 

— f 7 , ” ” “ 2 ' , 

- , - - —_ - - 7 - - _ - — 

— - ’ _- < ~" > — - - 4 r > — 4 —_— - - pee _ ~ — 

Comal — _ + = 7 i . ™ - “ain . . . ; ¥ - 

; — , ~ j - ee - ~ a . - - ” yee . — 

-_ — j - = - - » = ou _ a - 

- —o = — - - . - - - _ . _— 7 a ~ = = ye - ~# j — 
. on - f . ~ 2 —_ r a j - o - = - a 
a » * < ~ » t — - — - = — - ~ — — 

re ts - - ~ - - - a = ~ 
— —_ = - ~ - , = es ~ + - — - - t x » aoe = 
—— one _ - — 7 
— - - ‘ ~ - - _— = — ed 
’ " . : “ rn - : . ~ j . " - a : ~ - j 
~ 4 - T eeeemeeedl = = ; a - 
nen . a ~ ; = - ~ . " fl os — —e 
- - - i é eee 4 — 4 = ~~ a — - _ — 
. j . et ? - ~ + : sf v — — ~ - ~ - 
- ~ = — = - - o 
= — . - > 4 - = ted ow . _ . ~ ~ — j ~ ~ o > “ —~ 
oun ow # = “ ‘ = - = j — o - ° a ~ - - ’ o 4 ‘ A — — 
— _ - - ~ ot — _— P — ait = - - = —_ a 
_ ~— —_ - ° - = / = = o a > a“ a = - . “ —t 
— - -_ _ ~~ ~ . we - ~ - _~ : a = d _— w : 
- — f — - - = os = J oe _ ant ou — — ~ : : - + ’ “ -_ a 4 - — am 
— -. o - ~ — - " _ = - ~ ™ ~ wt _ 
D> Gens n - is _ : - 7 . - < > > wn > *= — + . P- - - 
. am ad ~ — - — yf _ - ~ - ° a mom F oe - - ——S 
— " - = me — -_ — o _ = - . 
" wi a - - — — . wa = a — ° - ° — — am - — » — _ - — - — - 
~— - -~ = = - os — mm ae 
% — _ 4 - i~ - — . - — ; - ous - a a a, a — - ~— ya 
* ~— y _ ¥ ~ o ~ = j ~— _ - —~— — 
“b pe f iat og ae | Oe eer - . —- a C 
_ — — - ~ ; ; - 7 ~- = - +~ 
= ~ j _ " pumng = — _ ,- - . a “ ~ Pa - 
—_ — _ Pema j a - m ~ - “ - on ate oe - _— — ~ 
_— one : ~_ ou . “ ; - ~s - _ ~ — all ~ - — : 
a . ~ mn ~~ — —_ - - ond j * - —_ 4 - _ = . =a am 
« — — ~ _ - + - - — — —_ — - -[. oun = - - ~ 4 eas = - - 
. — f — ~ - = —_ . 
- ed = —_ F B .. o - n - j “ - - ~- - - < - ; a —<— a 
ome — ~— a . — — ous —_ - - am, on a 
~~ ~ f ~ ad - — _ a. = - ) ” — - ow * «* — 
_ a —_ ~ : a <= a quam - soe — e — a ” » ~ f ~— — - “ : _ ¥ 
— — a - = _ - ° - ome o _ “ — 2 ae — — 7 —_ ° cee 
— — — = —_ a ome _ - eee ~ <tne — 
eee -_ e ; - = — — ot ~ - wi 
N -3- = Me  F = i g : - — < ses S a 2 — 
. — — ~ ome = am — — ~ “me on = - : ~ ce w - , ~ - 
r ous e- ie = r = ~~ —— ~_ ~ an ~— ~ 2 yy J - 
‘ on - 4 be . “ee = — wet - _— a 
~A — - — a of omens = ~m - - _ guna - - eum — ~ , 
png _— - _——— " = tal — _ -— = od - D ones 
= -—_ - ee —— ——s 
—— _ ow 
- ee ee eee 


‘| 


C. HARRISON 


divided by the strength of the 
motive torce to he +t) VOIts and 


(or webers), which ts ay 
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introduced into this country, and were good electric are lamps. State 
what lamps had been introduced into use before the Brush patent, 
1878, to what uses, if any, they were limited, and why and what was 
the first lamp, to your knowledge, whose principles of construction 
were such as to adapt if to general popular use. 

A. Of the various electric lamps which were in practical use pre- 
vious to the Brush patent the best known are, perhaps, the Serrin 
and Foucault lamps, both of which are focusing lamps. The latter 
of these was and is still largely used for projections in physical lect- 
ures and similar purposes. ‘The former was occasionally used to a 
limited extent for illumination, especially in hight-houses. Neither 
of these lamps, however, was adapted for general practical use In 
electric illumination. They were both of them, from their delicacy 
of construction, liable to get out of order, and when out of order 
were difficult to repair, except by very skilful workmen. Owing to 
their complicated construction and the nature of the mechanism 
employed, they were used only under circumstances in which a 

skilled workman could take constant charge of them. The 
377 same remark applies to other forms of lamp which have been 

used toa more limited extent than the two which I have 
specified, nor had any of the electric arc lamps of ‘simpler construc- 
tion proved practically useful up to the date of the Brush patent. 
The Brush lamp is the first, so far as my knowledge extends, which 
was sufficiently simple in its construction and certain in its opera- 
tion to admit of extensive popular use. 


154 Q. Explain briefly what are those features of construction of 
the Brush lamp which you refer to as involving such simplicity of 


construction and certainty of operation as to adapt the lamp to pop- 
ular use. : 

A. I refer, especially, to those devices by which the lifting, hold- 
ing, and gradual feeding of the carbon are accomplished—that is, to 
the movable core or equivalent part, with the lifter secured thereto 
and the‘annular clamp plac | as described in the patent—these 
parts being adapted LO grasp and lift the carbon when the arc ts to 
be formed, to hold it suspended during the continuance of the are, 
and to allow of a continuous, steady, and gradual feed in proportion 
as the carbons are consumed, so that carbons of any desired length 
can be used. 

155 Q. In the defendants’ examination of Mr. Pope copies are in- 
troduced of patents granted to Mr. Weston in which it is said the 
magnet and armature employed in his old lamp (Exhibit Defend- 
ants’ Electric Lamp) and the magnet and the armature employed 
in his new lamp (Exhibit Defendants’ New Electric Lamp) are, re- 
spectively, claimed by and patented to him as inventions of his own. 
Take, first, the magnet and armature employed in his old lamp, and, 
after examination of the patent No. 240,210, said to be a patent 
broadly claiming such electro-magnet and armature, please state 
what you find it to claim which is really new with him, Weston. 

A. I find in Mr. Weston’s patent nothing which is really new with 
him except some minor matters of detail which are of small practi- 
cal importance and which (so far as, they have any value), in 


- 
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= 
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378 view of prior and well-known devices, would suggest them- 
selves to any electrician wishing to apply these devices to an 

electric lamp. The special form of magnet and armature used is 
substantially identical with the well-known device of Pellis and 
Henry, described on page 122 of the second volume of the third 
edition of Du Moncel’s “ Exposé des Applications de |’Eléctricité,” 
published in 1873. A similar device is found described in the 
English patent of Hjorth, No. 808, of 1855. I also find the device 
described by Mr. Weston described and shown in the United States 
patent to Solomon Jones, No. 118,538, August 29, 1871, and similar 
devices in the United Stutes patents to Solomon Jones, No. 121,17! 
November 21, 1871, and W. Robinson, No. 153,613, July 28, 
1874. ‘The device in question is a well-known form of “ répartiteur” 
or distributor, which, like all distributors, is designed to increase 
the range of motion of the moving parts of any system actuated by 
an electro-magnet, and of which the well-known Roux armature, 
the toggle-joint distributor of Froment, and the curved-lever dis- 
—— of Houdin are examples. 

56 Q. Have you bere present a translation of the description in 
Da Moncel’s work to which you refer and also a copy of the draw- 
ing of the Pellis and Henry device, as given by him? 

A. I have and herewith produce them. 


(The description and drawing produced by the witness are put in 
evidence for the complainants and marked “ Complainants’ Exhibit 
Pellis and Henry Description, J. H. T., examiner,” and “ Complain- 
ants’ Exhibit Pellis and He ney Drawing, J. H. T., examiaer.”) 


157 Q. Have you here present also a copy of the specification of 
the English patent to Hjorth to which you have referred and also a 
copy of the drawing accompanying the same? 

A. I have and herewith produce them. 

O19 (The specification and drawing produced by the witness 
are put in evidence for the complainants and marked “Com- 

plainants’ Exhibit Hjorth Specification, J. H. T., examiner,” and 

‘Complainants’ Exhibit Hjorth Drawing, J. H. T., examiner.”) 


158 Q. Have you here present copies of the patents of Jones and 
Robinson to which you have referred ? 

A. | have, and herewith produce them. 

(The copies produced by the witness are put in evidence for the 
complainants and marked, respectively, “ Complainants’ Exhibit 
Jones Patent of August 29, 1871, J. H. T., examiner;” “ Complain- 
ants’ Exhibit Jones Patent of November 21, 1871, J. H. T., exam- 
iner;” “Complainants’ Exhibit Robinson Patent, J. H. T., exam- 
ner. ) 


159 Q. Will you explain what are designated by the letters of 
refereuce on the drawing you produce of the Pellis and Henry de- 
vice? 

A. A A are the coils of wire surrounding the cores of the electro- 
magnet. B Bare the conical polar prolongations of the cores. E 
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C. HARRISON CONDIT EL AIT 2bo 
\ if s concelVabvie that under the extreme circumstances men- 
j ' ; 
ri a 4 ' ~~ rotiny mn) ortyt Sncces } ] if ecLing il pbarely py res pti- 
lifer Dut as a matter of tact it 18, 1n Wy opinion, exceed- 


ible that anv difference whatever would be observed 
tne amount of iat ral 


246 X\ Q. Please state how you measured 
eces defendants’ new electric lamp corresponding to a rise 
if 
\ ron ; Ul daistunce trot { L Oo] suspension ot thie 
» th lace oF the armature Linen, assuming that the 
{| ‘ y acted simy] isa jointed arm replacing it would do, 
culated the versed sine of the are whose radius was this 
pstiil i whose gvgeonetl cal siiiec Was iran inch 
47 \ Q. How did you measure the distance from the point of 
a ~ ‘ =p! Lit’ Lo tiie mac O} [ ‘ irmature 
\ \\ Ordinary se ule Ol eq | ris 


248 X \) You state that the stop D + pilaced In the lamp siim- 
. por ition against an accident Wbich might occur trom 
bsturtvances Do YOU Theaul | sii\ tha the stop ) is 
not ess he formation of the are in thi operation of the lamp 
\ | ~ rst formed 
= 
49 \ . | quote from the specificat s follows: “ The adjust- 
. i) — TT Tyedq {) that lt shal irres| lifting oft the rod Be 
wl carbons F F’ are suthcientti, ed from each other 
} tO SAy hat LIS nowt Css » Line Operation OF the 
idjustable stop sh lia position and operation 
In using the term st yp I, of course, In- 
\ SUDSLILULES OF eCqulivaielll it the date of the Brush 
2 Y) nb. mv trals show most nelusively that the stop 
. = mntne operation ol tit Brush patent lamp, f ither 
s rst establishe d or aiterwarads., ¢ xcept im case of accei- 
| ment ned 
0 \ Q. Do you consider the opera f the Brush lamps at 
\| ics’ fair here in 1878 a fair sample of the working of 
\ it a second dash-pot ; 
\ r seen the Brush lamp operate with only a single 
. \ Tot L bipekt «tine and have, thi rejore, no other niecAatis, 
r as wh personal knowledge is concerned, of knowing what 
1) rmance of the lamp is under those circumstances. 
: \ iy. SOM so Taras your persona knowledge extends, you 
. wu. that Mr. Weston’s 144th answer, in which he 
. : i the necessity of thie Imtroauction of the second d ish- 
bis } the brush lamp, 1s incorrect, except your observation 
é ( uiTt rr oO] thie lamp with ii single dash-pot al the \le- 
f isis is \ | have ait i ned ¢ 
\ = persona know ledas based Upon mv observation of 
n with that particular form of lamp, containing a single 
dash-pot, is concerned, | have no other means of judging; but from 
experimental and other knowledge of the performance of electric 
| ral and of the Brush electrical lamp of the patent in 


HARRISON CONDI 


be Att 


O65 

ached to the upright rod of the ralleloor: an) 
ey 0 | prign = parailelograin and then 
(pel ¥ iix, SO that the rod lit also pass through 
ind the 


; 


rootTH iy 


COre 


fa pr 
i the said upr hy 


‘¥ 
> i 


- i 
_ — o ; 
~ ” 
a _— 
; —_, - a 
~~ —- - ™ ” : ~ 
eel — ’ _ - . ) ' 2 = : 
a . A i - ae , , ‘ o 
- = . . ‘ ~ a ~ 
~ ~_— = - a " - ‘ - 
. — ~ i - “ “ . a . — ; j 
- “ ; - a . “ ; 
— ‘ - ‘ . — 
- — > : ; = = : 
—— sa - ; = 
~ . - ~ ‘ ° ~ . ° ee — - 
_ - ae —~ = - ~ - - . z 
me - ” - 2 
2 . : ae - ” * » j ~ 7 — 
gum ‘ e — - —~ “ a f - - —~ - — ' a . 7 me 
= = — O_O dl — , _ 7 - ‘ — aan 
¢ ee - - - ewe % 
me oon —— a wd ° 4 r - : : — 
- = ; ” - * o J “ = , > »< { 
-_ . —_ -s j — eo « — 
oe - - —_— - 4 . - aol mn ed ‘ 
— “ - ~ _ - ; — ~ ~ ~ 
. = ‘ ; 3 ; - : 
~- / : . - . a - - — ~ 
— - a . ~ : = Pe 
. a“ od — = im - , " ; : : 
ome - ~ — ~ —€! 
- . - ct “4 - - ™ — “ 3 - a _o 
os j ciel A 3 | = . ™ - - ~ “i pa 
un moe - Sed - - ~ = - a ~~ 
i - 2 oe — . “ 
— - ——~ _ . - , . , : , 
> : : J f nm “ ~ ~ 
- od - ~ — 
f — 7 _ j ~ — ~ . _— = P . — - 
, y > " . . . acer ~ - Guus — 
- on ~ : , . . - o et 
: ~~ 
| - ae ~ . ; ‘ 
, - : : 7 2 : nS : i 
sd , . . ; - - 7 
} — . ; : ; 
4 « = » ; . , ” , : - . ad 
oa ‘ : “ 7 on o @ues + — * ~~ 
. - me ad _ —_ my = 
- = + o Z we - - - » 
( - : ne 4 . - ~ = 
. . - < - 4 > ™ " ~ : —_ 7 ' ag Oe 7 - 
SF | ¢ - 2c = & 3 > 3g 
— — - . enn P — “ - va 
™ “ . ~- j . . . a - 
— ee 7 -” - = wm - . “- 
meat 7 ; ~ 5 
~ e ~ - ~ . ome ~ . — - —_. 7 e “ , — . 
s ~ < = - — 
ee _— > - ~ a ~ * . - ft - — e . -~ - ~ ~ - o~ 
; — - / = -_ 2 a - a = 
— - “ ’ ” a *~ “ “ 
. } - ‘ it - ~~ - _ 
at a oma 2 ~ - - = _ — — ome 
—— “ - 7 “a - ~ " - . . é . 
— — — - “a ed anal _ _ 
i — - - - ; ~ - . : " f —~ : “ 
~ oe 
- = 
—~— o en = ™_ as — — > — 
— = - a » a — m — 3 * ~ : 
a — - toe - - - - oe “ - - ” - cy ; > = 
' : = : ; . 4 ‘ . ; 7 - - _ = 
- — - 7 . 
j ~- . — . . ’ = ~ _ 
~ > - = : . 
: = ' - ; - - - i - 
- 4 4 ~ 
: ” — a ° on - _ 
bores = te a F > 
= ~ ; 
—~. - > . , = ; 
~ ~ o - . ; 
o~ ~e * . ~ —~ - - o - * : 
; . “ 
— s ‘ . - 
A , ~ > — 
~ - “ _— oe - > . _ — 
“ - - « > ~ m ~1 
‘ - ee a “ - : " ~ —_ - : one j 3 ~ 
oo — 1. —- - ~ » c 
— ~ - ; - — ~ 


CHARLES 


5 nied aa = — 
, ol . . al _ o -_ - ' ae ~ - “ 
_ - eT a. sd : _ , ” ; - 
: g J ~ _. * ; “ © e ~~ « - 
- n ; ” = — * —s . —_ ou” 
a te ——" = * yr ~- 
_ — ” ~ ~ - . - - ~ - 
oe i . = ~ f 2 Py 
~ - ~ ~~ : : - . - é ; 
a na - —o ° . 7 -—~ " . ~ ; 
. -” ~— aa . 
oe vi a f - en - ghee . - : ' = 
— = tee - - ~ a same , f 
- . L— = ow j > » . ; ; = 
« by - . - a : , . 
E | . e : : ~~ —_ 
ow - » _ ; 
ne > = ? ; si | 
— . _ 7 - > 
- “i wt ° “ 
A rent om = . ; : 
~ — / * _~ 
- , “i 
_ “al en 
. etn ve a - - ™ 
. , 
: = 
— > 
~~ a, - , ‘ 
ot , : _ 
. ou - . 
: oh ©. = «+ fa . | 
oud —— J ° 
ae “a 4 ee —; 


207 


IIARRISON ¢ 


‘ 


; a 
ms ~ 
‘ - 7 
on . 
: a - 
; wl 
; 
ne « 
~<a _ 
7 — 
ae 
— - ” 
— om 
= ee 
- 
—_ a a 
— 
_ a 
rere » 
- 
o ee 7 
: 
— 
a o 
~~ 
ws 
= — o~ 
- 
. = . ; 
- 2 
— _— 
+ . a 
; - 
4 - 
‘ - 
i i 


a 
— 
. 
. 
* 
. 
~ 
- 
tre 
= 
- 


to 
- 
oi 
~ 
~ 


— 
sd ow -_ — — - - - - _- ow 
— ot ~~ 
_ ow _ 
— mat ~— — — —— 
— _ > “~ —— - - _—— 
— ~ — —_ - 
ow — = | —— 
as — = ——— * 
“ww _- - 
- -~_— 
™ — ae sae — - 
° nw — 7 = < al 
” = - = ~~ 
“ ti -_ _ 
‘ — 
— on = me 
-_ — ; = - : j -. 
— © a a out - 
oun . 
~~ » 
— - - { 
ques =~ ae —_ ’ 
- a ae — 
a - _ -_ 
— eee - . - 
~~ 
* - - — 
~ - ” ; — Z 
- : 
— ie - - 7 
— - 
_ 7 ~ 
” —_ — ———~ 
- —" - — ~ - - 
_ ~ - 
- ; - 
~ - 
* " - 
—_ - [ s = . - — 
- = 
- - _ 
; . - os ™ ~ 
7 
~ » ae 
— oe - ~ 
j - 
> ; 
o - 
mom - “ “ 
« “ ~ 
o ” - 4 a 
~ ~ a, 
wor - 
} - a “ f aa 
- 
- - - ~ - 4 


Pore mma 


— 


C. HARRISON CONDIT ET Al IG9 


W hat would by the resuit i laking the suggested 


, ™ ' : , , 
; . . — ; i ‘ i - Bow ‘ 
Watson & siater iamp up eed OF the iamp 
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PHS NOL Open.) 


me 
eo line Me ’ ' t+ tk yt oy feeris 
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Hest position Lit Lie ‘ ! , ' | ' Tl} ()] ’ : | 
. , " 
ie ; ’ . 
bal i] ~ ‘ ii OT ~ ice] \\ ‘ : : t 
] / 
. _o* ’ ’ ‘ : ’ 
vy different after this has | nnot positivels 
‘ 7% | } . ' : ; ’ ’ ‘ ’ 
WoOtLLtaL ty Of Course, ~ ii 2 : i 
' ; ‘i : . 
, ; 
rere could 1hd) bys Witt) ‘ 


, 
: : : »? ‘> ’ ’ ’ 
l) ordinary mechanical s vy, and it was found 
’ 1} } ria t} ? ; ' ’ " Maik " 
ci “titlil 4% bcd iahe Lidatt iit i ae i ittiet mrs} (>t) 
; ;% ’ ’ ' ¢ 
Wis to heed radii ’ 4 ‘ sit ~, ‘ tii 
" 
» & ; ; ‘ ’ " 
rail Tih rts Attell at ("i iti } i i iT 
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7 ’ : 
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base my answer simply on my knowledge of th: 
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yer : 
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isa delicate one, and lI, through any of 


C. HARRISON CONDIT ET AT. 271 


2) 284 XA i, And is it not your understanding of the specifi- 
cations that the grippin r is done by the eve . alone? 


| nial 


A. The understanding that I have is that the eyes are intended 


to do the gripping without aid from the iron armatures I state this 
s & , 
| | i * . en oo ve » , . 
conclusion without having seen the drawings of the French Watson 


ane 


285 XQ. If L understood you rightly, vou stated in substance at 
the last session that if the solenoid, with its core and the appropri- 
~ nte connection, were substituted In the Watson \ Slater lamp for 

magnet and armature you thought the feeding apparatus thus modi- 
hed would net necessarily or nat irally Op rate like Bbrush’s. because 


P ' : sees aene, Law 
ol the iong arm on the clamp Is that the only reason you have iO! 
anticipating the supposed adifierence ol Oyn ration /¢ 
| ' ~ -_ 2 


A | hat was the first reas % it occurred to me when thie (jy ues- 


| tion was asked | should als ; that difficulty might arise from 
the use of two clainps Instead of a single one, and also very likely 
from the attachment of the clamps to the armatures or cores. | do 
not think that either | or an e else can be certain, without care 


; > . : . ; } * 
Wii Would LK ¢ piace on account of the ar- 


Oe 
sd 
- 
— 
_ 
ay 
— 
- 
te 
— 
—s 


> ’ a , 4 ' + | y , ’ ! 
rangement Of parts that . MmIoned 
« 4 ’ 
+) ,. | ' ’ ’ s* > ’ 7 . ta P ’ ° 
40 \ \) but do vou thin ) btiy skilled person would be cer- 
. : 

Luin without caretul experim | ist what the operation ol the sub- 
stitution of the solenoid for ind armature would be in the 
‘ : - ; : | 1 \ —_— , 
otner causes referred to in thi i= session. Viz... the Clark-Serrin and 
Lone Carre imps mca | . Ipposed substitution was made 

; L 
, ’ 
; Lie { LK ~~ bailniy ; ’ i | if Wil\s Suv Y sLed§ Dy vou. but 
I rt ~ ' Wil ; : pALent 


‘ ; ; ) " ! Pa + " . 
A in i cuse O| Lhe Vlark Se! n ilamp, modined in the manne! 
survesteqd | me, it seers to wv Liat eX pe riment would not be neces- 


sury to show that, so far as anything material to the operation of 
: 
Lhe lamp was concerned, one might be substituted for the other. in 
: ? H » an 
Lone Carre lamp, previous to the date of the Brash prate nt, 
pf ! | ‘ j " j ™ } é i] ° ‘yr 
AL Lik nugnet and solenold had been used as mutually eq ulva- 
> T° be, , ] Re on — ee : °1 
287 X \. Suppose it should appear by thorough experiment that 
4] 


the result of the supposed su stitution mn the Slater & Weston lamp 


tely or practically continuous, 


. 
| ‘ - ; ‘ Soe i ia one ae . ' 9 . 
SO Lin In-pomnt of steadiness a i elhiciency, So tar as light Wis COotll- 
i . 
’ ' , ’ ’ + | ‘ 
cerned, the light Was equal | tof the Brush lamp oF the patent 


In operation. but that the lower clamp remained just out of contact 


. , ) | i] . | " ets 9 . . | : " oi : a ‘ " 

With the floor a large portion ie ft me, perhaps half of the time 
om i _ 

would you not then consider that the result ol the substitution Was 


LO nake the feeding upparacus s ipstantialilv the same as that of the 


A. It is very difficult to answer a hypothetical question oO} this 


hature It is lmpossibie to Ul lerstand, except irom what 1s seen in 


| 
‘ rr 
tere ;cF 
j Aiii 


an experiment, what practical continuity really is. If the | 
did not oecur by contact of the clamp with the floor, and in the man- 
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C. HARRISON CONDIT ET AL. Qn 


ie § 


ing distance from the point of action of the lifter t 


I » the carbon iT) 
he Brush lamp. ‘The Slater & Watson clamp is ad ipted to lift or 
to let go, but not to allow of a gradual and continuous sliding of 


the carbon rod through it 


FFF a —_ 
} ‘| the fact that the sliding through only takes 


, ; , .* oe 
piace DY the loosening of the grip ot the ciatnp, Wh it difference does 
I un an 
‘ . , : : . , y 
roa | : : , at. 
Lmake whetner the clamp is Uf ne arm or the Siater & Wat 

- patents or not? 

. | ' . . Mw 

\ il | ne arti 1s s sight mot mn ol] the iliter 

, 
° ist? , ; ‘ ' 

\ ' ' i biti Tre#nnce 1} | ' OeCLWee}) wiat Ltr p) ana Lne 
, ’ ; 
CATVON-DOLGeCr, Willte Ii me ari mo the iliter will bave to move 

’ : , - 
: . " . , 
through a much greaier dis order to produ he same 
i 
; | 
‘ is | 
chang tlence there Is mor y of overfeeding in the latter 
: + 5 
f se tian in ne TOrmnel 
pf ; , } 4 j - > ss | : si / ° , 
ws \ J wr ih. it Pin si [ ' ; | ‘es ‘ il i} ¢ With “il vw Vou, 
: ‘+ +. | | yrac 4] ‘ : ' | fry ; ry) T va t}ai tierlit 
i Peed F if a, . | titi 5 iit ' : 1 ' . © Fe \ hat si? ja tis’ il 
enough to ho Lhe Welgnt ¢ Do you mean to say that if 
' 
} ; , . 
? ’ a r) WV: — if : 1} ' i“ rs iwi Viil i Ti} | ‘Fs ti the sus- 
’ . : . 
I lili + ' lil Clit | oO} ae . iti ¢ iis iti ©. toatl there 
: . 
. | e ; > 
‘ ‘i i) \ (ii | ' *' \ ‘F) | ; ; iti or ‘ tle { ol 
relaxation of the grip t sed 
\ i . : ' 1] : . 
L. If thre my i tl that when the pull was 
> 
i no Veil a t reowi \ Would. Or ecourss (>) such 
i } ic) fit ‘>] j 4 ¢>T cy VA ue ae ron of 
. > . 
| ite] 1 I i | ‘| ter with A than 
; ' ; ; } 
\\ ) 2s Lne rod onee havilyg bpecun 
— } , i ‘ - it 
, : ' i} ‘ ' i] | I | WoOtLiGi { ' io SiC Tt) <i Piapoie 
' : ' ' " | ; '*% : ’ i . . 
i 4 j- 3) iii mon as Loe CCK Lilt mIOLIOn OL Lilt rod it} 
\ ; Be »? ’ +} ,} ’ 
.a' ' ~ si | Lif if ; 
, ; ‘ : —e " ‘| | int 
: « ‘ a it] eieek i ~ ii evide ii ‘ Liat SACLELLI re- 
. . > > . t 
; : = ; |) " 7 mre | x hibit 
: i i} tibtd ‘ : nN i j il Lit y tii 
| , 


ik lé ty PKRELCI SLOTL and Lu at! rl & biLLiay}), J i. CXAMMNer. } 


»p Lona ARMED 


_ ay, it of any actual experiment and 


- . ehabes 
rebar’ tid Liat TADIGILY 
’ . 


Pr SCLISILIVGT - WILT wl Li} laxes and regains Its hold 
f the carbon rod. whether t cy pronnnt Is applied as in the 

>] ish) matent draw img OF ap] L Lil end of the arm to which the 
vot 1s attached, as in the Westo mps, or at tl 


| lamp at the end of an arm 
f the length shown in the Exhibit Watson & Slater Lamp, French 
=o 14 


— , 7 _ —_ — P 
j ad nn ~— = = 4 
~ “ . . 
2) ‘| ~ : 
; - “ 
: . > : o 
i 
— Se 4 
a = 
, = | = 
P . 
ee “ j 
-~ - = - - 
_— ~ —— 
8 e - = . 
— " 
and : + ~ 
; ¥ 
j = j oes 
j - 7 
- = = e - - 
“ ~ 
~ ut - wee me 
we —_— _ 
_ a — a“ 
° 
wenn < , 4 
- f 
een —” - 
- ~ _ . 
7 . - — met — 
. 
me as 
ae 
- 
o 
j 
- 
' 


~_ > _—— = - 
. - - a ~ " 
‘ atl ‘ - 
~w al 
— — - - . 
: 
— 
“ - 4 
- - 
J ; 
- e ; a - 
= , = 
~ = “ , 
F “ . . - — 
a 
- " 
—_ =— = 4 
- “ 
- 
- = 
~ j 
~ 
— j 
a 
| 
. ; 


wo = . 
- 
7 a 
7 — 
- ‘ 
. ‘ as 
ae _ 
—— & — . . 
a 
3 > J 
- 7 ” 
i 
- - 
f 
ea 
— 
ee “ 
A. 
- en 
- 
oo — — — ae peng é _— — quam 


; 
a 
~~ ~~ 
~ 
- - 
- 
a 
ed - 
. 
~ 
; * 
- 
f ~ 
“ 
ail 
; 
~ 
o 


ws 


a ; 
;} 
‘ ’ 
, 


; i 
- 1] 
i . DOSILION, 
’ 
y17 , ¥* | yy)! 
; ‘ ti tliat a 
‘ 
>» ‘> + , 
it ii ‘ i if 
’ _ yee? ¥ , 
: ri ™i?tiéaslf it}, 
’ 
’ 17 
‘ Lil ™ i { 
. 
' : 
< i ao fT) 
y 
i ’ 
= / i7 : 
ii 
> 
7 ’ 
Yo i ' ik 
\W atsol 
‘\ \ =) 
’ > 
. 
i; as 
i} ; ‘ 
fire nal 
1} rt) \ ~ ~ 
hough cons 
| j + «¢)t oe 
: _ > 
s 
“* 
a @ .} 
i : 
ry : ‘ 
‘ : : 
| | \\ ~ 
’ , 7 ’ 
: ~ 
‘ : : ’ 
’ ? 4 
ii? ’ : 
Phat is n 
it 
° 
’ ’ 5 ’ ’ 
. | <i , 
, , 
‘ ~ 
| 
‘ 
i? 
; ’ ’ . 
i i i 
« 
t ; ) |) 
’ 
. ; 
‘ ' ; s 
’ \\ r. . 
" P : " 
’ : 
> ‘ 
i ' 
, 
7 i; 4 
' if i ; ; 
?* ;? ’ 
cil : - 
: * 
~ t 
bal 
T ; ’ i. - 
. ; 
, , : 
i i}? ~ ' : 
’ |< | - 
; ; ' ; 
: 
, ’y . 
‘ i bidct 
, 7 
~ ~ 
: 
. 
ryit ’ 
‘ i s* 4 : 
? t ° ' 
\*\ ‘ ’ 
: bas 
‘ 7 
‘ ’ " 
L ~ : 
' >») 
pcre} ‘* ’ 
=e om 
' »+yR ¥ ’ 
' : sis 
‘ 
’ '? zz " 
I i hha 
: ' 
, } « ‘ rry F 
cal >? . 
. + «-* try +) 1} 
. ," ' . i ’ 


‘ 
, 
ina 
‘ 
') 


;tt i; 
, > ) 
; : 
1 { 
i: ' ‘ 
+ 
; ’ 
’ 


DIT ET AL. 2(90 


eration, it was the equivalent of 
tent. although if I looked at it 
lea which I have expressed as 
ybable operation of such a ¢ lamp 
ferent 
lerstood my last questio Will 
state whether my supposition is 
derstand the question lf the 
iced in the Weston lamp I do 
satisfactory feeding would be se- 
so that the clamp did actually op- 
Brush patent should think that 
me as that of the brush pate nt, 
i the lamp, and operating as | 
unlike the Brush clamp 
f thy substitution was made as 
sfactorily the Watson WV Slater 
the clamp of the Brush patent, 
tical clamp, if in the Watson & 
f the Brush patent ? 
hye clan > as ¢ nnected with 
ty. place is toadapt IL tO per- 
the earbon-hold ron thi VHC 
ites solely to the clamp as de- 
illy pointed out in the sixth 
LO Say th iL Line \\ itson W Siater 
inp of the Bi i patent in 
t is the clamp of the patent if 
| the lifting [ ‘ it the 
claim to be for the deseribed 
operation which the claim 
[> iti thie S| iber a \W itson lamp, 
ts and as the exhibits are con- 
brush clamp, since, when acted 
scribed in the Slater & Watson 
feed LO take plac (on the 
lamp itis possible that not 
ntages of the cl imp it might 
tion of such a clamp as de- 
under these circumstances. 
rk that In mv answers to cross- 
| have supposed the Slater & 
u 
stituting solenoids for the electro- 
the defendants’ counsel. [do 
iter & Watson lamp there 1s any 
manner of feeding 


—_ 


— - - + > 4 y : e = 
» a: e : , » — ) o on - ° - 
: Z . P ae } “ Jj + rd — f ' ; : o 
. < - j - ° ~ 
= - . 
- a ; ~ 
- a - . y » - . -“ 
- - - ” e 
™ ° - -~ 
. — — - na _ ‘ - . - — 
of . : - : j ‘ r 
_ , - , ‘ " o 
.. - - ; ; é 
” o - ’ ; . an - 
o " . = 7 ’ < ~ ; 
~ " ~ = » ~ : 
= " , ~~ = 
— . 4 " 1 ” “ 
° j - ‘ - ‘ 


“ P - . = - f ‘ - aa i. gees - —_> — 
oe a . » 2 4 j . » - - — 
a : > . : . + / 
an - ; : = _ - 7 » ~ -~ 
een “ ; + on - os _ . « “ i 
. . -~ - = -_ 
, r > _ - - = = - 
. , = ‘ . = 
é o ee - - at “ - ” 
, . 4 a ~ j _ a 
* , —_ 
; a . : - , A ~~ 
" re « ‘ - ; = . ~ 
o 7 
“A . a 7 eeetiied » = 
° ’ ; 
~ = 7 4 , 
° ” . r 
- + 
- . — - . 
as . a 
ee — ° 4 = 
~ rs . ” ” = » ~- 
» - * - 
oe - . e - — 


i a : 
- “ ; 
ees ; f 
ee ° 7 
: j 
e / = ’ . — ~ 
Cd ‘ wa » ” “ - ' . 
- : : ¥ j 
: . 
eae ed © . 
Z 7 o “4 = » j - 
- o~< — ‘ — " 
“ ‘ ‘ ° 
—_ ; — - , 7 ~ 
— . » - — - me - " 
~ oe = Fo . = . . 
- . . - ~ _ - - , * = a — ~ - te 
. = os = . - ” - ° Smee ~ - —_ = 
- a « ~ - o . g s Pa — ~- o 4 = 
, - j : - . : - " j , , 
ane — — - - - . . 4 
. ” 7 _ : . ~ - 
co * . “ . - = - ra ~ q 
. ‘ I ~ : : - oon ani 
4 — » ‘ - ’ - . q ~ ° - one 
> . ~- - ° - 
~ - - J —~ - ad rae . ” - y- “ . 
~ = 7 “a , - : ef ; 3 ~ = 
——_ } - « _ ~ . - = m - 
tee ’ o me - - j “ + a 2 ~ o : é a 
» . - = _ — . - a" 
~ . ¢ “ : meer ma YW DS Ss ¢ [~ : 
’ — n - - — - oe a 
~ - ~ : . , _ _— — ae . . - 
. . ~~ wa on al - ame - - - . " 
° - - ~ ow _ ’ - — - ~ — ail ; “ U ee — —~ a. 
. . : ~ 4 “ - a ” e —) os - ~ 
ome — - - _ - 
- - - a meetin, 


i 
i 


— 
~ 


- 
= ae woe 
~~ ~ a 
- - ne 
oe 
o - 
« 
- 
i 
~ - 
; 
“ - - 
; —_— 
- ~ ~ 


_ -« 
- - amen > ou ; 
~— " ed 

- - o - 
one — ° - 
- - ; 
= _ oo 
— 
. o ~ 
o~ 
~~ - 
- . 
“ - 
- nn 
oe » ‘ . 
. U 
- 
° ~ 
; - 
j ; 
é 
. . - 
se ome 
j 
; 
m ° a 
- ” 


~ 


~ 
~~ 
ae 


ey 


j 
e _< 
oa —_~ 
— 
— . a ; 
- a 
et 
° 
7 
~ 
‘ . 
~~ oe 
~ 
— 
oe — ; 
i 
~ ~ 
od 
- 
; 
; 
wees 
— 
— 
“ 


, 


IS essebtlal. 


’ 
‘ 


| + a 
ee ‘ Wilts ' i (PLPati ; ici 
. ’ 
f{ kKige. 1 it is not necessa 
| . > 
~ ny LD sf}ii i | ~ 
,* : 
. : ee ; . 
t ; ’ - Pichi at i itY eS . 
_ 
’ . ’ ’ 
j iit] ASLaAUIC SUpy VD , 
i 7 
' \ 
i ~ Tt) (>T) T} rT) th \ \ 
t 
+ , 
‘ 5 ‘ Tri , i oF 5 va 
: , 
‘ ’ 
~ ~~ \ ; j ;>* i ~ | ; 
} i } 
ii } ; 4 ~s 
i rit} PELTLCLALIAT YN ég' J , 
Be iy, } ) 
beyn Be SS ind ZU } cl 
Ss). 
) 
’ 
. ’ ’ ’ ’ 
Cf CAAtILIlild vil | Prot ( i 
‘¥ ’ : r ’ + 
PU pas yi S.Set Bs i ‘ } 
i 
) ? ; 
. ’ * 
2 p. m.—Resumed 
‘ j ’ ’ ' \T 
; ™‘ ’ 
r TSSo, DALE ot Lu 
j 
) PSULISLICU IIYs ~ 
' ‘ ' ’ 
yi) ‘¥;' iis thc ata 
biktnadd, Wiletl Fuad 
j .\ } - } . 
, 
it J Otis 
' > 
, \ , i\ i LO } 
x _ 


i ; ‘ 7 j 
~ Fy | iu ~ ~ | ' | 
| F \ ‘ . ; 
ii 7 | ‘J \\ : Pas 
i “4 nil iit) ~ | | 
~ } } ne 7 ‘ | 
. 
| bh \ LW Su I 
k " t ; , 7 ’ 
itl . >i if <i very ; ' 
. . , 
; ; 5 
Da ds \ } \\ Lie Cond iis 
* 
>. wh. ' i 
\ , 
A. ID wer 
5s ¢> . ; 
>i-«) \ J a 3\" i iv \V i> ff | | 
vr; ~ 
; : i | —- *% 
A. In i@ rst part OF tie exp 
iLcs mae iLter portions 
led Lye illy to test the dem 
’ | : ’ 7 ha ‘ ’ +} 
> ow i i 4 Lill mW) (OT) ] Jil ‘ 
’ } ’ ‘ 
i | waited a short time, p 
> hy ‘ , , ‘| + 
Wis SUI bil vil ii) ihchl 
j \\ is Tt) progr ~ 
: « ' - 
>i -y (J In ae eX 1D : iti ss | 
| 
: > ; , 
pag ’ wel Lnere osclliia ns 
. ° . ‘) 
| decisive 


ly 


l 


Somme Cases there Was a s| 


ry) 


Wile 
‘ 


NDIT ET AI 


] , lar arnear! 
ne particular experime! 


yperation of the lamp in the 
sturting the lamp, that the ad- 
f the rod Bb when the carbons 
ther, and, indeed, that the pres- 


Leal lanua y 2. 1883 pages 

is and 14 lanua 24. 1883 

i, pages 22, 25, and 24: March 

vas here suspended by consent, 
yl O| R oer Hf tar i} irds.) 

) 1885, pages 40, 41, 42, and 43. 


' | ret rr LO Wis ‘ it as hy y 
same for the third ex] 


eriment 


red in each experiment on 


nt it was burned, perhaps, ten 
ie experiment, which were de- 

if the lamp when the current 
le engine was stopped or 
to tive 


} 
-_ 


ips Irom one minutes, 


peration of feeding had begun 


yttom of page o and Lop 


contact was not “ firm 


nt. but never a violent. oscilla- 


- 


*JWE) 


~_ ~— 
; 
* 
~ ~e 
-_ 
. 
~~ 
ee 


— -~ 
. 
; 
-* 
—— 
— 
- ~~ 
cad 


me 
— 
~~ 


Wiis 


ho 


, 


irbon- 


‘ 


ly upon the « 


i 
‘ 


ieuia 


‘ 
‘ 


—) 
od 
mm « 
~ 

“ 


‘a5 
)} 
ch titi 
\ 
a ~) 
OD) da 
! 
: 


. ; " ; + ; 
sa i* ' ;* 4 t _ r¢ 
i \ Ff i Tw 
\ ' } i ’ + j 7 \ 7 
s .* x j ‘ " 
i 
‘ ’ ;» . | , 
, : 7* 7 : , , 
(] ‘ , ' ' ‘ I> sil | if , 
" j ‘ ; 
‘ . if | i si yf | 
. " ; . ‘ ; t 
ey : e resistance ol 
; 7 ’ 
| } rid ePsistaince of 
* ¢ F \ . ' * 
 & ‘ » ' / ii ‘ 
; 
. » | 
1 { ' rs resis | (*4 i 
’ ’ a. . ; ; 
_ : ‘i 
. | ‘ we ! 
, ’ : 
: : 
; 
~ , . ' 
i? i 
} 
‘ . ' ; \\ 
‘ j " 
$ > + * 
' ‘ j tk ; 
: : ’ ’ 
: ;*™ : i 
j- P | 
' \ ' } i | ‘ ? ~ | 
: sf 
” ‘ 
, * : 
' ‘}i iit si ’ . ‘ sai 
4 . ’ ;¥ , 3 . . 
' ' 1) i” = ~ 
¢ ‘ ’ : ‘ - 
Gs iii Wit 
‘ " 
: ; . 
‘ ~ ~~, eh» j "iil \ 
" 
. ' 7 
’ ’ 14 ’ 
\ bat ,? re =, i' 4 
‘ 
’ \ } |? ’ ’ ; | 
Y ’ ‘ 
') \ J ii | 4 iercl j ) 
; + ; ’ . > 
; l,if | correctly rememb 
, . 
* : , : , ' ’ ;% 
~ Ft ‘ | a) if ‘i ¢ 1] li ‘ i 
: ’ ’ I ’ *% ; ’ ’ + sa } 
= ' ; Wi ' i ‘Artic Y «ei LUCIC LI | ' 
+ i a , - " ’ ’ ; 
if i =s al if sF iDctiifiG O| ache i . 
+ \ ' 7 ‘ ‘ . ; au gat yt ») ’ 4 
, L?i } nl ' 5 Ps ctil ; i - 
: 
; ’ ; 
* ; ; ' ; ’ iy Tt? \ | 
) | : i} { ) ; il ny it} \ 
Grusl | 
4 ’ | 7 ' : _¥ 
\\ Lite rust COMMeErCIAL AMD 
, ’ i: , : ** nur | 7 + 4 
| rd ' ; é i* | ‘ 
' ’ : ¢ * ¢ »* ’ . ’ 
i (>\\ ; .? ' , Lt) ct 4 thal 
’ ’ ' ; " ’ } 
; ’ ’ ’ 7? : ; » 7 
; til Lil ; Cru il {}j Line ‘ il 
| 7 * ; 
\ cl . ; 
( } |] 4 j 
7, > — i ’ ° ‘¥ ’ 
\ } “ciel bik? iS LIC itl int } 
; 
’ ’ ’ 
’ - = a + - ’ 
(’ ' ~ | Lele Cle Hold (i Lite pr tisil ¢ 
’ : ’ 
; 17 yT ; ‘sy | ; “<)7 ’ } 
I i bid APL iva icver, rhe rit ° ‘i : 


HARRISON ¢ 


; 1 \ " , ’ ’ 
~ ‘) i \\ it ' \ i ' 
‘ 
’ 
' ; 7. Z af ' ry 
> 2 are | ' tat ii a i] i 
‘ ’ 
. - 
~ ; ‘ ~ & 
, \ ‘J t | ee \ Teel ? ry Ts«< 
‘ 
' ; ‘ ; ‘ \\ 
j ~ ~ 
| ‘ , ‘ + 
‘\ + . i 4 : 


ereat as 1n the Watson & 


’ 
tne are as in the previous 


paration needed to form the 


29 with the Weston machine 


the floor, that 
iti- 


' ' ~) ’ cy P 
on pages 40. 41. 42. and 438, at 
’ , 
ne. | understand that the 
\ ° 
| \ | Lo \W ei i} 1} , 4 pare is 
ime as in the pre ding set 
, > 
is tO Which Vou iave testified 
patent run sue sfullv and 
~ \V tee rive ree. ari rice OT the 
j | exceDp| rive “arc, Wills less 
ine data which Will give me 
‘| +) | 
e experiments with the 12-ineh 
yas generally greater than 
imp was burned con 
¥ 
i than the time mentioned 
7 : . » 7 
on i] i keb iit \ £,°% Aiso 
ne on March 8 the resist 
. . ,ery | tiie | Lt iii, ADOVE 
} ‘ 
i - ranswer where the 
. 
; | I Lipid) | cet “Tri! a‘ f Oy] 
i th ' i iit a * budihy 
~ tL} ¢ | iT} oth is | if COLLIS of 
| ‘ ' ri lit 
: ' 
\\ con W Stiater. vou have, in 
that the Watson & Slater clamp 
, “guy” apa 
» + : +. 
use of the tengtis of the iilt- 
the armature. whereby vou state 
liiv at the litting pomnt in 
’ ’ t | +} sy t} 4% 
| tttiyp) mah tonere is if} i] 
} ! 
WV Siater injmp if Lins respect 
t there quite as long ora longer 
" ’ : seat ’ ; . Bri a! “mn - 
? Piya IT) ei , l ; ‘ i] 
iting point Is situated at a dis- 
; 
lite aS vreat aS Lihat in Watson 
’ ,% shia +} . rable 
noire at Wilicti ( it? mova rit 
, 7 ° ‘ ; . 
mnmercial lamp are atlac hed Lo 
, Dette ele . —— 
xotion in the Brush conimmercial 
’ - 
* ica LCi 


- 


USH ET 


>}? 
rT) 


(LES F. I 


CHAT 


— 
—— aa 
— 

™ & 
| ~ 


~ 
“we o~ 
ow 
— 
~—_ 
—— 


f 
— 
- 
+ ~ 
— 
* 
_ ae 
~- 
- 
. t 
~ 
— 


- ’ a - — —_ 
- ~ _ ——e = e ~ 
f 
’ _ 
= ot - pone 
. , ; a 
~~. at - 
i , = - 
- " - — - _— 
=~ Dp =~ = - . 
- o— - a — i - 
- “ * - —— ~ ot 
; ous 
- . 7 -* ~ - 
m one = 
— ‘ - ‘ “ j 
= ‘ _ : ™ -—— - = 
f a“ - . . 0 - 
- > - 
™ 6 . * = - j . 
= j : * - 
7 ~ _— 
—e ; — - - 
- * > . - j 
— _— * - [ o - - 
fee = ~ ouw 
j j , - . 
2 «¢ - " 
= f\- S = om . : 
— - - . . o ~ - 
— - = = = a 
—— = = ates <—wcn 
= 2 ° 
; - - o oa 
; ou a” 
» ot ~ _ o. 
- - ow ‘ . j . . 
E co f - = “cl O86 2 
- 7 oe 7 _ 
= ame -_~ — oe —_— ams 
; ' " - ome onl . . 
a _ al | = — lees — 
- — ; < -~ 
- oe - = = oe — 
. a on 
— . - r . ~ 
er . a = * ~ = 
ad ; 
4 " j ' 
ae ‘ 
: ° oa j j 
Saat -” 


~ — - 
ae = eae 
“ - _ ° 
» r! ome ~—~ 
j a - & an 
ae ~ 
- o 
- - 
- 
- t 
_ — a 
~ j 
“a 


©. HARRISON CONDIT ET AL. 283 
im the fact that in the former the stop ts a rigid one, while 


= 


Suppose G, T, and M represent, respectively, gravity, 


’ . = ,% " 
" ' sy % »y «3 - " 7 x. = ’ 1a” ‘vy +} ‘ | ta . 4 ; 
Spring, ANG bagi C puil would tiie loliowing equations 
iu UI Wn in tn LWO ities, TeSPpecruiveiy 
: 4 
(ravity, 


| ’ ? : 
ount of the tact that the radius represent d by a flexi- 
’ ’ j ‘ t } ] , 
i . . 
hoes rie) rt t} : } f 7 : i“ i rigia Arti) Wo} ij (iQ), Hut 
; 
en Live PPeeyyscacury’s } ~ 
1 4] S ot i ‘7 | 
' ' . . ’ + 
| Aveo t silaered exibdie teal springs act 1n ex- 
} 
, > J . ” 
the same way asrigiad swould do,understanding from 
| ’ | ' ‘i } 
i} I OF Ul f > Witnesses UI mney Consid- 
, , : ; 
| ' ‘ it \ : ‘J hte ae Te , th) change 
to Line Lion rel red to your qui nisa mere 
” + . . *% ij ; 
\ 7 il ‘ ~ ' Ovni é*) il | Tt} Lneory (ji 
] Bat } +] ’ 
' ’ mm : : . - 
| if ~ ry } 7 ’ ~~ Mmit’i ijis ae ATIIALUrS’ thy 
’ | ’ ; ’ ’ * ls ' +] 7 . ’ t | 
' i -* ih ' | ‘ Yc ; ™ei ¥ Lt? ‘ ‘ bcat.' ?i tit 
’ ; 


MAY », 1583 


, 
’ ani , ) ACIIOUTIINe! a 
‘ it Aas Delo! 
Is not this substantia the operation of Fig. 6: The 
’ 
, | pt? i | P t | *T) Y°7 | ’ loge - warty i i= i t | tier} 
‘4 Fe Lier, i* isi? Clecurii : }) ' NmroOuUgT 
4 i | ; | | 2 
us, the core rises by the torce ot the axial magnetism, 
> , »*% | 7 ° ' 
L Line rod and Cialp lhe adjustable SLOP L) is SO 
} | ] } . ] } -? 
~ Lil rrest Try ill cy ny rod Woe rive ‘ irpons in 


" . ; a ; } 
carbon rod move downward. When the clamp touches 
further downward movement of the core releases the 


by changing the angular impingement of th clamp and 
clamp more nearly to a horizontal position, and the 
: 
) , “yer ie al es] ; 
teased will slide through the ring clamp until the down- 


ment is arrest d by the WoW ird movement of the core U, 
increased magnetism. In this manner the feeding is con- 


a 
— . 


2 * — ~ - ° 
’ aed —— “es — ~ -_ ; ° - _— _ , : . . m ’ - 
an —_ - ~~ - f — - - = - ome - ~ ~ 
~e x 4 = = - ans _ _ ~ ~ = ® 
—_ _— a — én: — a 
ni — on > fue : > oo _ am @ = — ~ - : : 
° " eal “ . . - 
- = - ’ . “- om ot s oun j , 
_s - — ~ —— - oe ow - ” — = a 
i — ~—_ o . 4 ul 
° and ~ = o~ oo ow ~- - - - ~ ~ ao o~ . > oun 
a ~ . —_ —s < on > - . ; 
aa - > _ F . 
. _e ~ a - om - . -~ - =a —- — _— a 
_—~ : - . ; 2 : - : ; . : - 
a ous ” - - e r a — o _ — .. P a a p ‘ _ " 
ag - - - - one “ _ - 4 : . . ; é - ons 
. ~ on - _ ~ — = 7 - 
~- . a o j r 2 ™ : - - ; 
> ns _ > -_~ 
_ ~ < ‘ on 7 * o - f i : 
_ . - 
a ™ - - ~ j > _— - — 
-_ a ~ — ~ a ~ - — 
. ~ - - “ oo a on ~ .  ... = : alee . 
2 ~ ~ = o _ - - . - . . - . 
_~ —» - = — ee me - 7 
= " ae oe = _ -_ = - on _ a = - . ‘ - = 
a o — > ee — 2 - ~ . : : 
; - : = oo « - >= — % ; — ~ - 
" — = - - Ps oe ad — 
-~ ae te ~ - _—- a 
< -_ .. : ~ / - ~ - — j 
an “ - - -_ + a st “— - “ = ae — = 
_ - a - wa - . aa = “ - ‘a " 
= om a — , » = . o _— - = : - . j . 
~ = ~ = _ ~ - — — - ~ 4 
: . =_ = —_ a = - - . 
an on . . - ~ - ~ _ 7 [| pat - a —~ 
- — on 2 - - ~- mat oad - 
on ~~ —s “ — am a — es ~~ ot 
— ~ ome > t - - ‘ — ohens pat  -“ o e 
— ~———< S ~% - _ J ation . 
~ ox - a - — — —— — a » — = " a 
. * : = ~e ht _—— - 
~ oun ee - - om — f “s a 
~ Ps - o - — pF . a. . 
2. - —_——— - = — ~ - - — - a - - oe om 
— a ~~ ome — — — o — 
a ~— — - - — o - . a i = 
a cd - - . - - ~ = wy PS _ 
oe meee ome j = - woe — am - ot - “ f - os 
" oe — es ° on _ ~ = -_ = o o — rr 
— —— - —— —_ on — _ oe as 7 ~ ° 
ow ~ - ~ _ —— —— > a 
ow — — - -_ . —_ — - s — oe o_~ ~ 
. e ° —_ = ~_— ~ ~ - - — " " pe 
° _ __ — - » an : “, > ” = ~ . oa = ° —— - ~ - —" - 
y cm te —— . - . = _ - & : — ~ -» & = = ~ —a a 
> — = ~ a — — - ~— ° 
om ~ « - ~ - a ~ - —— — ae ~~ oe ~~ - 
— an an . = e -f —_ - - ~ - 4 - “ ——! 
- <_ : [ —_ — ~ oe a - o one > - -- - f 
on - - - ae — “ - . __— ~ — — _ = 
— -— — a - ‘i - , 4 _ , “ : 
5S om fk ao : = ~ ~ : - -- _ 
— - one ~ ~ ~ -~ = - ~~ ~ > . 
_ — ou» m — = - _ . ~ - _ 4 
. o~. 4 a ' . — ee - - - ~ = sed ° — 
— . - ‘ = - = . . . ~— - Ihe SS 
——_ a = Seed , — — ~ > ~ — _ = ~ 
_ * -- ~ _ - = ae = - = _ 
= = - — — —— — -_ —e ouns — ~— “ - 
«< - al - ve o ° - — an 7 - " 
‘ ain _ ° - _ = — ~ = — —< means — - — 
— ay ~ ene x = » - — > = / _ a ~ ~ - = _ ~ a — 
— “ = - e . 
° - = > o ~ - _ a - aa out r guest ~ a “4 al pany e - -_ ~ ~ - — - 
—_ _ ~ ~ md - 
” _ ad = o- - - - ous o 
—— et ” r J U - on “ 7 ‘ a . ‘ 
= va - - . [_ = - - _ - 
7 a . oe - ; = ~ ~ nant ” - - _ e —s 
— ,- - — = - -_ - ~ o - - — 
- — ame ~ - ~ - ae - = 
_ = . -_ ~ — ~- ous — = a uated ~ _ Se 
an ou al _— —— a ome —_ . e. : : :' : - 
™ = - - = r es a — = ~ r - ~ a — = -_ 
— ~ - ~ = —_ — oe lhe ee SSS ee OU lee = — ~ on aon 
pes - — ~ . — = ; —} - - - - a - ~ 
— -_ -_ - o~e dua - 4 me _ - a . : - ; 
~_ = < — s - —— - — oe - ae 3 — - a - ~ - _ ~ . 
etn aun =~ — ” Pad — od -— o - - ~ aD _—s ad = — 
f - - > - - a - . — ~ ; ~ / 
1 ~ ~ - —_ ous — a ous 
f — = / - = _ > . > & ~ = | Pe 7 
nm -_ ~ “ — — én allt = -_ - - ; —s - - —— 
~ « > - — ~~ . a — “ - ‘. - : - 
ome Sd — » ont _ ~ E a jon — - - > — _— j - = - _ 
~ Y * = oom — — - 2 - . - _** i ——— — SS 
mat ~ com ~ . ~- - —_ ~ ow 
— _ a < ~~ an r, . v. -- ae : - 
. ont _ - ne . - -_ ~~ ™ . a ~ . 
— ~~ — ome = 2 ; - - —— e = a 
— _ — ~ — . — _ s ~~ 7 ~~ 
— Or etal on - nt - _ j - . _ — a - 
— — ~< > Stina dl ~- —— 
- -~ ~- | we a = P e . . - - ; ~ 
; o ~ : a) on J 2a : = —_ -_ 
7 ~~ ~ = — 4 , , ” : : ~ : 
oe > . ~% = 0. . : . 
-_ : ae - 7 a oe . ; - aba 
— . ° - — * . — aa o e - - 
© -- ae -~ — ——- — - = ~ = —_« 
vane - - - a — ~ = — . — 
— ; ee » — ~ on -_— n —— Sant 
j - — "~ Z _ f - a ‘ - e = eo : oo _— 
Seana = _ oe oe . , 7 
- ; - ™ & > on oe ‘ 
— ; om - _— - 
~ ~< - = - 
~ ~ om all - - — 
ad - -- -~ A ue —_ ; 
—f- . os “<n _ - : : ; ° _ — 
- - oe = - mn ‘ f in of e 
— a od on ; - - 
ene = 7 - : - < = 4 
~ " = ~- — oad ous 
Gatng _— = - 4 nal a — . el a 
- : = " - ~~ - ~ = 
- - -_ = - = - . e -_ ~ 
os = - - « — ~~ — . - . - ~! 
. . - 2 a : ™ - -- ~ 
= » ous - —_ j = o- a ' - 2 - “ ") 
v3 . , a . oe = - - . 
-_ -_ - - am — ~ o - et ’ 
: ~- s . ‘ ome . ~ 4 z a n . As -_ 
-_—~ ond - > > > _ - = « — . - “ne ~ 
o a ! - - _ ‘ . 
: ; sy . ; - = ° ~ - 
= : . - - eo 
os = ~ 7 ~ - 7 = 
_ an - = ~ — maond 
—_— — - ee! qum - « ~ —_ 4 4 we . 
= 4 al . - 
~_ ~ 
a —_ - - a 1 - 
a) y : - pecan 
. od ~ - on on ~ = r - 4 en ous c : - - = ; > 
; —- . ~ we 
- om . - = - - - a 
- - wot - ay - 2 a s ., 
- . - ‘ - 5 
- > ieee a = ~” = i j ’ ~ > 
- " ? " - = ~ -_ ee 
- - one . - - on = - * A o , 
~ > ~_— eae — nat ma - ™ ~ ~— - . = - ~_ — ~ 
- , _ rt — 
~ . -~ — a = P - — ~_ 
- ~ on oe - ~ - ra _ - ~ a , . , :.. ~ , = 
2 - - ° - ~_ = ua . —_— rs ; “S 
_ ~ . = d ; 
. -~ _ _ Z - — - - oo ~_ - - 4 eee - - 
“ ~ = — o on — - ~ ~< —_ = ~ = — 
~ _~ ul ~ = ~ = = = ae ~ po 
aa ig - on ~— = " -_ - nd 
-_ — ; -_ —- | - o —— ed —_ _ Z oF + ~' . 4 
- ~ ~ a ~ —_, a - ~ - » oa — — - 
——e 7 a. - “ ~ = - "s - — - ~ ~—m ad 
_— ~ - " _ a - - . 
ot - — al ~ 
a : = 3 3 > . . DD « = =c2 = © 
= 4 . °w fj . , ’ - ~ ; — 
- a J » © = & > : p< - » = @ 
_ ~ ~ - ~ - > Ae ; 
‘ 7 . _ : —_ _ 7 = ° - | - -_ 
Ft ame _ — = a pa a . a ; : , - ‘ 
o — _ nme om s - _— os — - oom 
on) —— * — ome « — - 2 - : a B. - _ ; 
— ate wee — — es ee eens a on ouw ~— : 
: om os oe ~~ ee - —_ mn ~~ ee — = — — aa — - - 


C. HARRISON Ct 


(same object ion.) 


INDIT ET AL. 9Sd 


se 
nal A. It would not 
338 X Q. In Figs. 1 and 6 alike, it is true, is it not, that in their 
descent from the stop to the floor carbon rod and clamp have no in- 
} depend nt motion relatively to « ch other, but move together, and 
ifter the clamp touches the floor the motion of the clamp Is arrested, 
1 wl e that of the earbon rod cont ues 
yf SEL TVie obiect On.) 
, \. Thatis the cas 
| YX QO. And it is also true. is it not. that the further downward 
te nn) of thie rod, after thie clamp touches the floor, cannot oceur 
inless it 1s accom panied by a chang LT) the angular impingement 
the « imp tow irds the horizontal! 
: 
. Same objection.) 
\ In both eases the clamp changes its angular inclination as the 
rod a nds. In Fie. 6the continued downward motion of the 
Cul rod forees the clamp after this touches the floor to become 
, more nearly horizontal. In Fig. 1 the continued descent of 
Lyf) the core and ¢! imp allows t Ciailnyp to become more th arly 
hor yt) 1 | md henes LO allow the rod to feed through. In 
a 6, during this part ol the operation, the clamp is purely Passive 
nimportant. In Fig. 1 th imp is active and all important 
i) \ \) Do you mean to s [ { the Opn ration of feeding it} 
(, could continue or o | e imp were removed ” 
| Sal ober n.) 
Fe } that 6 | any more during the time 
imp touches the |! : luring any othe portion of 
when t carl . ching each other, in which 
partof the a 1 of t » would remain unaltered if 
| ) were removed 
i1AQ f the « imp we dfrom Fig.6 would it be pos- 
| fonat apparatus vo lls rpvons to gradually approach 
, eras they « sumed away, is to maintain them at ap 
| =f] list hn other and preserve the 
ring the burning of the 
\ As have already “il | bs lute ly r) thing from exX- 
: to the pra hig. 6: except at such time 
adiustable stop ¢ plav. | do not see that the 
val of t clamp yperation of the lamp 
tu \ \ MW) \ cn WwW OUTS If LO Line opinion, 
ed upon the deserip wing of Fig. 6 in the patent 
ind vour general kt wiledge o pparatus that, ¢ xcept that 
such | mes as thi adiustal ~ ' t called into play, the re- 
moval of the clamp in hig H wv t allect the Operation of that 
lamp? 
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islation produced by the witness is put in evidence by 
s’ counsel 


ion, J. H 


and 
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stop to check the upward motion due to the momentum of the 
moving parts 
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beyond th } ni O} oO posed equ eae. eee 


, | ’ ’ ror ’ \\ | ? ’ } } | 
i, iit S LLC I "a aAL>UII pat nif VOU Use SOIL 
] } 
= ; — : : tan 4} —_ 
Limes the ex] S810) mps piural) and sometimes the expres 
i 
: > +. ‘ . ' i > . : ’ ’ ’ 
OT ‘ Lilil i State WHhlech Is more Corre : , ¢ ner, 
; : . 
’ ’ vy , ’ ri , 7 S \ ') 
; i} i \\ if i ‘ ri@iitil ‘/} ty i if ~ moc mere { ii 4 Pil 
: " . ' | ‘ - ’ ! , th . 7 | ‘yy ? * 4] ome . ¥ 
; i ' ’ i ft - 2 ptt i viltill i> wilt Ulcadilip) ‘i i ALL | i 
* ? > 
Watson ] 
I . . 
‘ . 
; i ™ | ’ ‘ \\ | ’ ’ | 7 ' v7 | } y 
" ie 4 iti}) O CT «a VyHLSON patellt IS GOUDI CU s 
> os ’ ’ "la i ’ ’ ¥ | ' } 1 17 , , 
Oi if bre . cli tital i il PLit Lit ‘ <i acned tO its t a 
; ‘ j ; ] : ‘ 
’ 7°?) . : ' 
j f I { i 4 ri) rit ’ js j »\ q1i¢ (>) (if rid) } - : 
" > #F ’ am, s \ ’ 1 ’ 4 ~ ~ ; | | 
| Piaf) j | i\ \ <i si titi } yal ’ ‘ ‘ j 
: r ' P 
y , , , , ae , _. ~ 
' ' Cri ised il Miant) 
{ i 
| . ; ’ ; 9 . " " "ys 
i » 4] i ' i se teeth al i} t reierre i } 
| i.) ] 
' ; } ? ' ‘ ‘7 ' } Ba: 17 
M4 j i] yA ; i sWel YOu iSsSul ol Liye i ; | LP i | 
" ’ ’ 4 1 
a ' . ’ } ‘ 
Line rush lel Mp to be the point at Whici ai Vavi 
’ 
7 
" ~ tiv, ’ ‘ rust rT) — ‘ " ' » ‘ tc) 
f I f rus COTNINCI ii tathiy a . 7 
. . " . " .r ‘ ' fmt } . 7 ‘ . " yt 
A ' \ aes LTT)] fi  t ~~ cL Lt 4 bici i _- ra 
¥ ' a ' I} | ’ ' * lar, ‘ t | \\ | 
ait a iw | bahl ij +‘ ;™ > ~ ‘Fi | i i ; 
> 
\\ . 
: ‘ ~ ‘ \ + . i +; > " ; 
= ( <\ Lut  ] \ I W HSSUTNE Ma i Lilly’ PD lL til 
’ 
by ' } 3 ’ ’ , , se ‘ . | : ’ ’ + } 
>] Sil ¢ I i - C POT) fi WilIiCth) f iil Lill | 
i 
' 
’ 4 } + : * 
Or Lie Ltt) i I WwW Lne range tT MOoLrion conpa;»re : baat 
A 
. : ‘ ‘ 
it) Like \\ ; c\ ‘> 1¢*] 
, ] | , ’ 
" " ’ . ' ' 
\ 4 Bel £2 - iif Ae, Tit 1mel med iT) Like ques 1} ' 
_ ’ ’ 
| ’ Bhean ris of « aay 13) ,o? ‘\ ‘wh ' yy)? Five ’ : cyt 
. PaaS ; 4 ‘ j ct il bitvd Vial bch idly? ‘ i 4 i 
io : 
is | * ‘ ’ ;) rt} ; ’ \\ ' ? ’ , 7 
Biit? ' » \* .* | lc] can ¢ iil it} Lilé miso) « >. cit ‘ i} 
56 Q. I ir 203d | that tl klin Institi 
z ' . 
‘? , "¢ if Lil buns or] <i “Wel > cia —ii\ Lilel bitte rahi j ' Li 
" . " , 
‘ } « ' ~ ; ' P , ; 1 " ' 
Wa hinge Wal (i Ted n consonance with the ordinary view regard 
‘ } " ‘y ; ‘ } ; ; ; ; os 9 ; 2 " | 
brit Cieciris Lit’ tik’ i | i¢ (ici | eat Dil (1) (> dé punt) = 3 COT) 
‘ 
+] i j ! ’ " ‘ 
: ’ ’ ‘ 5 t i | . y.7 ’ 
nect ‘J i Witil <i pect Q Thiet >) i: . Lif ; SHouid =) it Cust ty] POAT! 
’ 
| ; | } +} ’ } 
4 " ; ? | ’ , ¢) , * : | ' " ; : 
matelv equal to that of thre Cc wtsell Will vou expniain a jittie more 
. © : 
: . , 
rtyity\ thie} rire of an Tits view rarei1y93 frig mripfing if 
sees Lil Liat ‘ i tnt 2, : scat ¥ y I +> rPevaralhng’y Cie id plage _ st 
+ , : ; , 
that qgate LO \\ 1 iA i Vou rele] 
. ; ; 1 e ? } 
"ser } nc lf 2. ) rift ') | ‘ / , Tr. ‘ P | r 
A. Pre ,iIOU LO) «LLI@ LTV eH OW OL GVNANMIO-ecLleclLrie Machines Lie VOi- 
‘ 


} > 7. > | + by lant rin 
iectricity when the eiecrurl 


italic battery was the common source of ¢ 
t | ‘ re } ’ ‘ e | 7 F + _ | '* 4 
heht Was proaucea Was Lonel a well-known fact that, with a given 


_— 
= 
— 
a 
— 
~_ 
— 
— 
—_e 
— 
— 
a 
~~ 
— 
= 
= 
— 
— 
- 
— 
~ 
— 
we 
— 
— 
- 
~ 
—! 
—s 
oe 
a 
- 
ee 
a 
a 
—- 
—" 
a 


external resis 


irom a wiVel) num be rol battery cells would be obtained if thie Se Ut lls 
were so coupled with one another that the internal resistance of the 
battery should be equal to the external resistance of the are and con- 
ducting wires, or, 1] Lia latte rwere m ide suitably large, practically 
equal to the resistance of the are. This rule was geyerally acted 


upOoh Wwhneh the erectric holt Was produced by means of a voitaic 
battery. Applying this same rule to a dynamo-electrical machine 


It follows that, other things remaining the same, the strongest cur- 
;7 | ’ ’ = . , 
rent Will be prodaueced w hie n the internal resistance of the machine 


is equal to the resistance of the are (neglecting the slight resistance 


of the leading Wires); hence, as a matter of fuct, the earlier lorms Ol 
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imo macnines were So ma ie {> muvea high internal resistance— 

that is. a resistance not less than and frequently greater than that 
oft tiv are which they were Intended to proauce This mode of build- 
he machine involves, however, an expenditure of at least half 

i the total energy of the current 1n iseless heating of the machine 


Fy: Poouch this NeaAtin’ can ef Ken! within proper bounds, 
i : 


’ | ’ 
— ‘ ; . ;* eee : ; - " ‘% . j ' > Hl “te 
» permanent injury to ichine shall result therefrom. 
; ; 4 . + 4) — —s ] = . : | 
2S O le? energy Ot Ui Current cannot De preverver With 
. . ‘ 4 ’ } 
; | le, DeCAUsSt y-KnoOWD fact that the elec 
‘ nn i in 
i ‘ re ' YT) : i rt } O} A cir lit s directiy 
j gr al 7 
t , . 7 FF 
LO tC TeSISLi i Oi bile CIFCul In Live 
. ri ontin \ i singte eiectric lamp was 
. : > 
: ry ‘Jil Thi ; i' [ < ~ , T) riIIssivoie Sit} i] LWILD 
’ : 
5 > | ’ 
Th f ‘ i rt - | Ta ; \ Airis rit? il Th) Lie UOrli- 
j « . ¢ 4 ’ >) y* yr? ’ * ' ' ! 
rt) \ ry orign irc Was ised, 
t 
rf in mM Ll, WH it Lne same 
| L | i i ' \ i ,' re oOrdarnary 
. _ ' 
’ i i i \ ' i ii ' ' brcrint 
iTiul i i ror ignts were LO a 
' ’ ’ > : 
5 i | pT) ~ hal PIACIIIL " siiit? if i i high re- 
, 
e . : 7 
LI 1 Min issu li Linportan whien i 
: 
$ os 
previou 1) sed uur leading inventors 
Af ) ‘ — 
i = ls ! Lne [ol r atvention to so redui 
; © ; . . ‘i ¢ ’ : > 
- I thhil I | tl > LI Tt tn arcs, 
* 2 
: titi i] ry Prererred } 
, ‘ ’ 
‘J i ; , , , i il s\V I \ | I tl Li) ()L)- 
. . 
; ; ' i‘ } y »7 f hep ’ ft 
’ i | ; rir Wn ‘4 ; ; ; i init) 


. ’ " : ’ 
) Oy $s COLLIS i ; ra i CIFCU so as to vive 
' i ’ ‘ 
} ' ’ 
ct ' ' i itiis \\ i ; H i] I \ } | It) iw rics OvD- 


, , te TF I , 
\ AY 4 aus Re ) i Li} : ™, t [ pity ivil r SLALION. New 
7 » 
| 
" , ’ ’ F 
S | yhnat was the resistan | the are during that operation 
+ , ? 
‘ii ’ 
\ ih 1 ¢’s =| riice 4) Liye ta i] i | ij About |. ohms Lo over 2 
, . ’ : U : ’ : : ‘| ‘ ‘ ’ 
oh ¢ to Variations and ie current strength and in the 
} Oo] ised Trom time 1 [ 


3 ew . ‘ . a ‘ . , . : : . 
3590 ). Was nere anv consliderad resistance between the machine 
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ousiy between an hour and three-quarters and two hours, except a 
few momentary interruptions, when | purposely made and broke 


a . 


Adjourns d to 2 ». m. 


oimo] | 
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this operation of the lamp there was no dash-pot 


) } : ‘| 5 ‘ +} t | hy 
562 Q. While the lamp was running w 1 tne hig 
' 
‘ ’ ? ye . ‘4 ’ ;¥ > = ? ‘ ' ey . 
HCE irOrn til HOUT chit i)! ‘ (UaPlers LU LWO nours, as VYVOu tlilayt 
; ? 
| ’ . ; ; " ’ 
sHld, What was tie mode Ot Operation as y i ding, and Whit Was 
7 , + ; °F 
the character OI 1ts pel rmance as to merits 
ft ’ ; | : | } ’ ‘i ’ if |" : ’ ’ ir 
\ LV 10U | CISCIV as Gescrived ill tile pede iC Cialhllp Tarery 
: ¥ ‘ i] : a] | oe , oF i } : 47 | 
if i t irivti «i | iit i FOS OULV a very ws © oid it (jj Lil "i iiiil 
| ’ ‘ } , ig 
SCCOMnd OL all ich Or tLhereabout—never touching the slop I (40- 
, 
; ’ ' sy? : ’ 4% ’ 
= O (if ‘ ae, wiat ii ; T it} il ith iit (jl UW ) wir aT \\ is V i i ¥ ~. ' 
’ 1 ; : } ot . , H : ’ | walls . : ’ wa cy i | " :. 
cht pa ‘ ie is ~“UCaLt All | WTiLLigdtit ‘ ELL aT AY itl il * 4 
’ 


; 
OU ‘y jt}  aayAacCelEL TOOT Pine are was a short on no Vel \ 
‘ ' 
thirtv-second of an inch In length 
ero Ty i 204th ar Py thal hink that ) 
) ) ¢ Pid in ii siaoyvy i Vou =«i > Viict Vou ee a bial % i ‘ 

, - 4 P very ; ‘ rer , | Ay) } i 
PIMACiIe Ol DI isil pacverh driven at the usual Tigh speed and 

7 > % j } i ) { | 
bi ya resistance equal to that of the No Weston mach pha 

, ae 1 , i } | +] » | | | 
\\ iba prop )) pO] mled Tels i} Brosh imtnp could ve riiti 
4 
: a ; ;7 , 7 ‘ a ' | hy ‘4 ; 
COHLINUOUSI SLeaaTV, ANG COMMerclally, aitnough thel \ Atk WU 

; 1 ; . ] , j + ’ ’ ‘ 
CSS SLUAUILILY If) le are and more rendency POscliallon LUaN Li bil 
resist 1 () iat [thal biti \\V i] Pil r | pon what Ll iis dU i YVuUu 

hase this oninio 

Lil pil } 
- ’ ' : ’ | 
is ,» ’ , ; , -) ; 
bos A ‘ si i LE Pil rw Lria Ss Vi Line ries i? Lit i 3 i> i cote 
. ’ ; " : ° ’ 
| | : ' ' \ ; . ‘ : 
Ciiit) . Viiich nas i resislrance ‘}i icCsSs Lian tee Lia Fi Lin 
) = 

West Ti NO aj Tachi 

’ | () |? ] ' 8 * s is y +] pep al " , . ‘ ; : 

«>t? 4 is ih K cit YUU Aaiis Wt as, : na an 6 i} ‘i LCSLIO yi > 
you say, the closer th irinature Is to the fa of the magnet, ovnel 
= - a. ' ‘| ' wanes otf . 
Loines remammimmg the same, the more rapladiv does the attractlvs 
ores yar wha 1} lateral moton (>] rive armatures occurs Ta Vou 

, , ' 
sr . .» + ec . . " . : . ‘ : ' ’ > ' 
consider thls it) linportant matter, practically, in Le ODNeCTALION oO} 
’ } i } — : j P , } , 
the delendants new electric MmlnhItd. Ald. TE nOL WHY 2) 

; ; ; ‘ is - © ’ 
\ | do no lor this reason wir elit ive ] tion or the arimmarcure 
. . y 
; «of ')} ; is : : ; | 
is that which takes pres LrauvisverselyV to the cores hie pull OF Ubi 
mavn Llpol the arvoiature 1s OvDLIgUE \ ww. Wt we resoive tils 
. 

3 :; f : — : 
oblique force Into two components, one of which Is parallel to th 
’ . . : 
armature and the other at right angies to it, the lormer componelt 

- st j : | ry 
would represent toe effective torce raising the armature. ‘Llhiscom- 
> ’ . . 

’ ‘ ‘ : ’ > Hy ; ; . | 
ponent varies Jal less raplaly than the other component, so Liat Its 
- ’ . . : y 77 wh 4 ’ 4 
Sight Variations Could easily Di COTM pensateda DV the Varlavie Fesist- 

~ an 2 7 
Ace olered i)\ til Opposing “pring 

; 
$4?) , 4 ' i o>) 7 . ; : 
300 Q. Mr. Pope says in his 122d answer, after referring to thi 
‘ : 
f., ’ threat | > rey rey +) + | ] ' j ; ’ “s . ryt | 
macht LbaAtl Lilt arinature lh tue Gelensaants new lamp Is SO MoUnLEeU 
ae f . . rtir ie awuroarc 4 | , | ‘ ‘ , ; 4 
<i LO TOV Vervulcalty awa iroun Lie fi‘ Live pone ()] Tne miagiet is | 
- , : . ® <= ' 
4? i eet ia, : perk . +s . ; ’ : : 
moves iaterailyvy towards lb, nence it 1s Poss pie LO sO proportion tin 


extent of these two movements that the armature will in fact b 
Sub} cted throughout its range of movement to the action of a torce 


_ 


which 1s practically constant.” In your opinion, is the practical 
constancy ol the loree acting upon the arinature in the dete nadantss 


aw 
, ~ 

; 

: : ~ 
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larity of construction and oper- 


itv is secured by the attachment 
spring to an armature moving 


soe, 


ross the faces of the cores of an electro-magnet the In- 
actile force of the spring opposing the increasing mag- 
pull 
(). Please refer to your 245th answer. Do you there 
e the modified Weston imps to be used In series’ 
im the nature of thi leged operation due to the ar- 
if the defendants’ armature with its motion awav from 
it reason have vou to think that with anv number of 
ps burned in series or singly any serutiny could succeed 
nv difference, as a matter of fact, between the working 
ps and the working of the same lamps with the arma- 
: t as modified by Mr. Hicks? 
ot tb eve, as a matt f fact. that the most careful 
létect anv differe! (he modified and unmodified 
“Ihe burn eq ills well also, when the modified 
nodified lamp are bu | tovether in series, both burt 
il, and no effect of t ified lamp upon the unmodt- 
sbserved lf peculiarities arising from the 
the armatu eaused variations of any kind 
I tal to tl | tne lamp have not the 
it these would h shown themselves in a very 
so the performance of the modified lamp was equal to 
\W } MDs ft 1 have ever seetl It use come 
Sli ] >A O1 | 1) If want of st idiness re- 
| al n th . nd. motion of the armature 
[ y SHOW 1tseli 1 a imp 
mur ?93d answe isay, “] was led to the conclusions 
‘ tee bv the tact t it sinee the first use of an an- 
i gradual feed lamp by Mr. Brush there has been a 
increase the length of the tripping end of the clamp in 
Lo thie le neth ol the lif cy end P The expression, a | 
T nelusions which I have reached by the fact,” &c., may 
tood. Please explain what you mean. 


conclusions referred to as a 


cal action of such clamps, to the 


i) 1} led from my observations 


183d and 184th answers. -Is the 
there refers to as being im - 
ied in the Brush reissue a matter 
electrical apparatus would know 


Sas + >. 


current from the machine would 


: 


through the carbons and are if 
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2 & ea great part of thi 

ugh Lhe spring inst id of 


, 
(ross-examinat 

) 4 | 

STALL x ‘) if) reo 
swer to 1ntverrogato 
és : . i Be ¢ . 

mexrole sto} 

’ 

. % * , i 
eounteract . wo I 
of “ counte ne th 
forming the functio 
terms fel na Lead 

\ et t 

r : . 

p~ « \,” \i , 

Fe \ \J +} i At 

> 
you have m med 
ent names 

\. The funct! ) 
TY) ga] i= { : i] ” 
W I I | i' ii Act Lr’ 

' - | ,7 

‘ eit 

ij : 
i' ~ - | t x z% . ()}) 
Tr t ' ’ ann 
ener ) PhCvTTa i 

¢ » 7 + , 
cLiiiia ; ~ ‘ rst 
. ‘ i 7 7 
aah & ' J 
lis proper ] nol 

i 

les \ () i 
7 6 dul ‘ 
sso — a ‘ ; ’ 
iss Wik } 
, 
‘ i] i i ' 
li It IS Lol I 
; 
Lhe equations r equ 
\ , 
?. 
reqgriitili # tien i 
bo pot 7 ; 
iii: mew ocrs , ' 

\ Lhe equation 
1s] 

Mmoriadm ab | | | 

| ‘ 
Cases 1th WHICH ie 
mature of the West 
‘% | y* ’ 
Since tne arm : 
" ’ a ’ ’ 
Trait) slits is ‘ ; i 

) ’ 
and of the rest! lit 

o10 © ©. Supnose 

i ;’T 
A 
, 
‘ ete: | {>} cyl LT) 1? 
4 
core or armature aut 
‘* , , 

‘> 7 
ment, Wot) ij i ; 

. . ' ’ ' 
term “+ uw tO Ul ill 
condition in the resp 

A lev V . F 
Ol thy \ rIoOus me f 

‘ | 
WOuld ve ¢ 

+ ‘i, y*,y ,) >\? 
were there no p 
mentary rest in this 
} ' i] : ; , 
aqerstanad rit? ( ics ri 
extreme DOSILION AL TI 
| he armat 

. + ; . « : ’ 
e zero, Lne armatul 
‘ ‘ . £ os ’ ; 2 
appear from the form 


HARLES 


—" 


I 


DRUSH ET AL. 


’ 
; 
med 


; * ,* . ’ ’ ’ : ’ . 
dO it « t rm the tut 
’ " ’ wa tj ray ? 
; ieee | ij Liv’ il PLLTAICLION ‘ 
” " . . ’ . 
| iii) or periorin th 
; ; ’ 
Hy ' . ’ ‘ , ‘ 
(watt) Wilell | is tiV) 
j . ; ‘ " “* " ] 
\ pif ~ 26, “> \ rt] (Les Terr) 
’ t ) " 4 
115 i) TnarkKs 
' tr. »* > <a" + | _ 
‘ ‘] it? ;*™ se? \ ‘T) Lf} \ 
i »r*s ri} ' | } ' vriryper Tt 
ii i tai \ ttl UY 7? ’ i i 
+ ‘ : ; | | v.. 
a COUT roaineme tn 
} iifé ae } }~ ’ } 
ii ' { / Lia 
ln th s¢ the equations } 
i 
" 4 ; + ; ‘ . 
1) POSIUCS LIMIS Tilt | 
: ‘ ,% ‘ ,% : : i ’ 
i} vali ta i se a i 
—_ a uel . | 
ii | Wiliect) is 
i il | i; 
| 
, 
“ at Vii} i] iron mo' 
; a 
’ ’ ‘ yy 1 yry : ’ } 
i i i iiil ic a. ' 
} } ’ ' ' 
Fes. j = mt i tric 
‘ , i | i ‘ ' ifi ‘ § 
° , , 7 , nat 
rou requ Orliudd, ana 
; 
; = ; ; 
4 ‘ ‘ / | 1) st*Ti Li | i) 
; ' ; : ' 
i LO TT Cros LILeT I 
f,igt . ; +] ? y* 
i Léid] Pia GS] Did Cr in 
COUALI is 
: 
7 . 
» al quations for sta 
: 
' iti miVe TO ADDLICALION W 
’ : 
y ; « ’ ] 
| r , 
1 nomentum of the 
t atoree producing eq 
- i 
, , : si 
ind also since the.mom 
; , 
- ' ; , , +] ZZ 
' i if niti ri Liie a *LiOtI . 
; ‘ } 
: ‘+1 ht 
| equilibrium.” you used 
; 41 ; 
mn «alil ALTIUS O Lilé PIO MTIeI 
Y Comes TO § | . to ae 11? 
’ iA ben tii sue Ce \\ 
; 9 ‘ re ! } 
~ eCierres 1) Witt) Lhe Lilcilt 
+ t a 7) . 
| a Caclil, COTPeCCLIY Tepresell 
. i 
‘7, 
Mrs 
: : 7 7 $ ‘ 
i¢ Ge) OWLNY rs be 00 8 Be nce? 
} | 
1 ' ' 
eC ciudaing momentum, the 
; } ryy s , ly] 
pont aL Which if would oth 
} Lum lf ‘ nid 7 Qt 
tun would hnally co 
, > 
’ +? : ? " : 
sete st he ii ‘Pe a: Trle 7 wl 
‘ . t | " } ’ 
‘ 2 ian reterreqd try W hy 
pyis , ye ; a } ‘| 
{ it] red it. aT ij ment 
:. < 
cy Cyt tt) rest ANd el oO 
q 7 ’ } 
4 : 
iif ' | ' :% -_ : ’ ;¥ 
. . ul Line ‘ jUALIONS WOU! 


C. HARRISON CONDIT ET AL. 293 


n if m were given its value of zero, since gravity plus the retract- 


TCe of the spring would be greater than the magnetic pull, and 
geht descent would oecur. This descent would be less in propor- 
as the momentum was checked by the spring more gradually. 
» the armature has assumed its final position of rest the eq Ua- 


is as originally stated in cross-interrogatory 331 would, of course, 
hold. , | 
374 X Q. I intended, by the addition of momentum to the 


equation, rather to Oppose the factors than represent the pre 
moment when the momentum had become ZeTO, tt) order Lo e@X- 
the phenomenon more clearly than can be done by equations. 
not true that the’forces tending to produce upward motion of 


rein the Brush lamp are the compression of the spring, the 


Tnetic mull and momentum, and the toreces tending LO produce 


ward motion of the armature in the Weston are the magnetic pull 
momentum, while the forces tending to retard upward motion 
rravity in the Brush and gravity plus the tension of the spring 
eat Weston ? 
A W hie li the core orarmature 1s moving upward, so that the 1lo- 
entum acts vertically upward, your supposition fs correct. 
{i \ (J And Ith both cuses, when the core or armature is MmovV- 
ripward,. thr pPOSsILION at which 1 mes to rest Js di termined, Is 
iv the combined re suit of the two sets of forces acting in O})- 
. iit t ns ’ 
\ \\ rne momentum has be ills checke <() that iL no 
ts. your suppos n Is ¢ understand the point of 
| bh you refer to be that issumed under these ci 
! “a war ~ 
76 X Q. Please look at the following diagram, representing the 
(son «a Slater clamp and the ¢ ip ol the Brush commercial 
» thre pots le signated | rs as stated on the diagram 
it difference does it make with respect to the range of motion 
i of in eross-interrogatory 32t | the effect of such range 
tion, whether you consider the lifting point at A or A’ in the 
vram of the Srush commercial clamp? Doesn't it require just as 


e . y , j " « ‘ j j P , - 
a range of motion of the core and the same length of time to 
, 


and retease in the case of either of the clamps snown by the 


r? ; viel | +} 1; ‘| ] : . © 
am, provided the distance S A Is i@ Same distance in each 


imp. 
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A. Before answering your question | will remark that the figure 


‘ 
do snotcorrectly repr sent the Brush Cotimert 


ral | ; — 
ial clamp, for the rela- ) 
#4" sty ' } : ' ‘} . 1? thy " li. ’ , ‘ sy ti ' 
LIVe POSITION O8 tne paris is not the same ih tne adlagrath as ih tae 
} } Pal | no , , | ly , 
lamp. the qamirection OT the ihe A 1) VC the reverse 1h the dlacgram _ 
. . ii 
. ’ ’ ; ’ ? ’ ; 
of what itisin the lamp, so that thre clamp nas mm thie mvp an 
; . 7 
, , . . 1} 
inclination oblique to that of A LD. instead of being para iC; Ww it. 
t : 
\ ; ; } ‘ | ; | lattes r | Trin! , r i 
\ i rie] its i I'é i - ‘ J i Lue bial oPh Lilt i Pi? ie is : 
* ’ ’ ‘ i , | 
\ 1S oth Sith Im tne adraw iy as In thie Miinhp You! merit } Lie 
? ] , Aes 4 4 
brush « rte! ii clamp issumes toatl thre angle which \ By ike 
ly ; : | i 
Wit! horizontal imme musi de the same as tnat made v\ \ ) with 
, a. 9 ’ ’ | iy i ’ 
L HIOPIZO}l i Liiie which 1s not the cast nme Geypree O 1i)% I i] 
j } ] | } ’ 
pingement re suired to iit the carbon rod aepeunds, Not simp pon 
’ . 
tne relation hh iengti f A D and 1) | or its equa i. $0 
, 7 
, Fe | { rs \ ft ' pcr] “ Ol bs \ ‘ 
cena | , j j | | ' > 
i AQ lid not intend the diagram to represent a i 
bore recht) Ubi I LLL pOsILION ind motion of thi parts ) 
ques mcienrel Is it not true that if the core. for th pu 
’ "9 ’ ’ ’ ’ | ' *\? } ’ ‘ + | ’ 
| rin cy operation ot Clamping, has » THOVe i] t 
qgaistuanse S A ecated mon the tast' diagram and sO Ul 
’ } ' 
IO} \ yr diagram, that it do Snot.make anv adiiiel Vile 
s,* 7 7 i ii , > j 1 } , ; , ] 
rod OCLWet 1A and Dtlhe connection with thi Ciathip is had atid, 
} ,? , ti ’ ' niet ‘ : F ? 
~~ it od wint ‘ li}? ‘) oe) roun« is Sil \\ i itl i' ri ‘ riil i] 
’ , " | t ; ‘ j ' ; i , _— ' i 
ij Lili} V1 a | , inf ills is btyiis? At) i Like t a ‘ } / 
| , | : ] } , . 
crasp and release the clamp in the Brush commercial lamp as In 
| . | \\ | | »)7 ’ ’ ‘7 +} 'y ,\? % : + | ’ 
Li} a c\ '? Eee, ‘ Pil tecait 7 Ot ¢ nits Lilie? ASSUTLIDD | ‘ il ' bal iit 
distance S A 1s the samy 1 each Cast 
A 
a 
r — . + ee | 
5 | 
i 


A. Other things being the same. the clamp A’ B would crip sooner 
' ‘ i 
than A h} 


64> ™ 


378 X Q. Comparing the construction of tl 


ii t?}i ' 


lamp and tne \\ atson iV Slater. Suppose thy. reic ye OT It) 1" py) 0) the 4 
core 1n the act of gripping and releasing is as great in the one lamp 


as in the other, will the grip and release take place more quickly in 


the Brush commercial lamp than in the Watson & Slater 
A. I think that it will. In this answer I do not wish to be uw 


ii« 


derstood as iit cessarily accepting the supp sition that the range ol 


motion of the core is as great in the Brush commercial lamp as in 


the Slater & Watson. 
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379 X Q. In the experiments referred to in your answer to the 
7th and following interrogatories, in which vou say that you 
iriie d thi Brush lamp with a resistance nearly double that of the 
| the rest of the resistance of the circuit being practically 

1 ascertain that the Brush lamp burns well and effi- 
notwithstanding the excess of resistance of the are which I 

have just mentioned ? 


CHAS R. CROSS 


Attest: J. HENRY TAYLOR, Lraminer. 


> p sition ofr Rohe . I] Richards. 
Boston, May 4, 1883. 


Direct examination by CAUSTEN BROWNE. Kisq of counsel for 


) Please state your name, age, residence, and occupation 
\. Robert H. Richards; thirty-nine; Boston, Mass.; professor of 


y A J ldo vou recognize the lamp Wihiici: is NOW before you, marked 
nants’ Exhibit Browning Lamp, J. H. T., examiner?” 


() Did you buy that lamp for the Massachusetts Institute of 
z .) | : 
\ (iid 
: ‘J iy Vi) ii 
\ hn Wi it? Ol rida 
D ‘J WI i 
\. 1876 


. ee 1 bys » raw nt ; ' 
6 4). Have vou here a receipted bill paid to Mr. Browning, which 


pavi it lor this ia 
\ | ha 
/&. Will vou produce its 
A. Ldos 


Lhe bill produced by the witness is put in evidence for the com- 
plainants and marked “Complainants’ Exhibit Browning Bill, J. 


5. Which is the item on this bill which refers to the Exhibit 


406 A. lhe third item, namely Large automatic electric lamp, 


‘ , 44 oe ee " < _% , | lj ° . ‘7 7" | ‘ _ - 4 . . a 
J. After examining the bill are you able to say how early this 
1p came Into your possession in this country ? 
‘ ] . gi i. ' 
\. As early as Septem bi r 12. 1876 


10 QQ. Into whose hands did it go after you received it at the in- 
stitute, and how soon after? 


IOG 


A. Into thre hands of P 


* i ‘ "se . J 
partie it Was purchass 


' 
; 


in tis custody 


, 
here for this examlnatio! 
(ros \ btybitla 1] 
i() ‘if J j | = 
t “ ' 
11) X Q. Did 1 see 1 
\ is} . | . ; [ 
| + 
LZ \ { ) \\V | i tee ' | 
being unpacked and its s 
\ it Wis Ulpac! 1 DY 
; = ] Vi 
> «+» , 
i \) |) j lt] ¢ oa | 
. ; 
iN NO: | do L ttl 
, , , 
14 X «) Whe I) ‘ 
‘ 
4. In one of the cab 
5 * 5 
15 X Q. Have vou any 
out Ol Libiil ¢ | C\’.CeT 
j 
] 
\ lL bay No pers 
i 
Dire . : i 
at 
it) t) \\ | mf 
‘ Ff 3 ’ 
: 
A | ‘ ~~ ; ; <4 i 
{ j 
r'o¢ lf \\ ~ ‘ } 
) ’ = | 
cA ’ : : 
{ ross-eX nat 
ye ee 
i 4 ‘ < \ i i ? 
or ott ¢ 
1. On 
1 } 
iS A WY \ it ' 
{)} Lie Ot] Crs ©] ~ sa 
Tak out th minp, Aa | x 


HENRY 


CHARLES F. 


r"¢ yf rae > T 


ass case which you could look 


BRUSH ET 


whose de- 


[It has 


John Ordway, for 


received it 


} 


: ; +e oie “5 7 _9* 
i lmmmediatelv airtel | 


. 
| , S 
: 
4 


VD WETMORE. 


ouldn’t swear | was present 

KNOW I ive have vou ith We gard to thi lamp 
ructure examined after its arrival ” 

mv wife, and its mechanism was then as 


; ; . , 
LS In Professor Ordway $s Dblological room 


’ | ’ . ‘ 

Knowledge oI Us ever having been tuken 
} : . } : ‘) 

to be Drougnt nere 


; " 
Wiedve 


resumea 


to whose inspection has it 


riertit LILO 


" " fy ') ’ 


(>) the prolessors and students 


, 
others who chose to see it 


glass case, did it have the side cover on 
pen to nspection do you mean that any 
, a. ' ' s a ’ : 
its or visitors had aright to go to the case 
ne it? 
a ; . . . 
ipply to Professor Ordway for permission 


ROBERT 
TAYLOR, EF 


H. RICHARDS 


aqminer 
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Prof. Rob’t H. Richards to John Brown ng, optical & physical in- 
strument maker to Her Majesty’s Government, the Royal Observa- 
tory, Kew Obse rvatory, Durham Obser\ ulory, Melbourne Observa- 
| ry, Vc... XC 

Prize medal, LS62. (\Medal.) Kistablished 100 years. Spectroscopes, 


microscopes, telescopes, opera glasses, spectacles, &ec., &c. 


63 SrrRanpb, W.C.. LONDON. 


Aug’tl4th. Model two-prism spectroscope ....---.--..-. lo O 0 
[Induction coil, 24-in. spark seesscitiltniasataiaiatait lca is Vv VY 


Large automatic electric lamp-_ -.---------- ,.. 2 
Small spark-condensor ' . en Ganmmeninen eee an Z lo 0) 


i 
| doz Wedge cells = - = sain es - {} {) {)} 


bright-line micrometer... -~---~. -.--- 3 = 
KLye-piece for microscope. -..... ....... > aoe 

Fitting micrometer to do aii sittin tapas aii 0 18 6 

LOS Air-pump for microscopic mounting----- =e oe 
Maltwood’s finder. ..—- aici cauietaliia aay tee a re 

racking case aaa i s inctinliieiainieiia tai a 

it) > t) 

6 injected microscopic slides, (@ 2-6 ....-_-.. Olo O 

i“, 18 6 

Received, with thanks 
i ‘ 


Pro JNO. BROWNING, 
A. WARREN. 


1650) New Yor«k, May 16th, 1S838—11 a. m. 
Parties met pursuant to notic 
Present: Causten Browne, Esq., and W. C. Witter, Esq., for 
complainants; Edmund Wetmore, Esq.,and W. A. Jenner, Esq., for 


: a 
qaerenduatts 


I’. A. Davis, a witness of lawful age, produced on the part of the 
complainants, having been by me first duly cautioned and sworn to 
| | but the truth in the 
yy CAUSTEN BROWNE, 


j . | at | . : : s 7 " . 
testiry the truth, the whoie truth, and nothing 
; ; ] i 


, ~ " 5 ° 4 ‘ ’ >» 
matter of controversy, and being eCXamined 


: } : 
esq , of counsel for complainants, deposes and says: 


1 Q. What is your name, age, residence, and occupation ? 
\. Frank A. Davis; | am 53 years of age; I reside 110 Cumber- 
land street, Brooklyn, N. Y., and am master mechanic of the Brush 
Electric [Illuminating Company of New York. 
2 Q. Explain what your duties are in that employment. 
A. I have charge of the erection of their machinery, in general 
care of the same, placing the dynamo machines, and connecting up 
38—314 
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P : 2 . : . | } 2 . } ae " ° 
from them longer. Sometimes the lamp burned while I was away 
,* } ‘ 
linner, and sometimes not. 
[A ’ ‘ } r¢ . le »¥ } ' ’ ’ _ . _ : 
14 Q. In what room was the lamp burning during these trials, and 
" 4 . ' 
what had you to do In that room 
A. The room is known as the engineer's supply reom and used as 
> os | } . 7% — : } | , 
Of Wile lh ive the Ke\ i Keep 1b: 16 18 Lo ked all the 
. . 
me when | am absent 
F- P , ? . . ' . Ba : a »>» } « . ‘ , 
L5 Q. You say you were not away from the lamp and machine 
} 
1 tian ten minutes at a time, | LDIV, ¢ xcept onee or twice 
Lia pkOcs I rive quite as ciear a 1 as | wish of the deyvree of 
which you Wel abie LO Gly » Line amp and machine in 
ms ; l. ‘ . 
' ryvsiis of the time no ec on ' ] DOOK ( Hli VOU hake VOUT 
| y clearer In this respect ¢ 
. . x ' . . ’ 
\ ie room In which this lamp was burning is about ten by 
| } | > * , 4b Fr , 
tw feet. It is enclosed by glas two sides he lamp would 
| ] . . ’ . 
| si7gitt from almost any p tin the larger room, where | 
: i the time the experim L Was going on Lhe excep- 
’ » Bae uo | 1] 
f 7 1) ites and tonger when my duties called me 
: ’ \ , ile } . 
1] Th) “Tne Tareer room \\ f re record Poesy ft show 
’ } } } 4 ; } 
. SO] mot the lamp. | did | K IL necessnury tO NAKe 
; ; 
rv, only when changes were served in its operation or the 
‘ } = | tc) ik \\ Lidl —iioy | ; .F lhe rvais 
} } ‘ ] | -_ ‘ — 
() If | understand you 1 made observations and 
1.4 — sas | 
é \ it ul bLnougnt to ve Pp tervals OF Cline ind also 
. ’ : y 
never there was a 9 special to be noted about 
_ 
: ’ ’ wiae 4 
\ x 
| Lid 
' ; ’ " ‘ 
oe Ln i | nderstand you t | ib VOU req ur nuiyv observed 
. . 
[ I tt Ltnhy) FPCEW L! fimes W ich “ul noted nthe 
rt 
7’ on \ 2 ‘ : > «ee , ° ’ : ‘\? - yt 
st , i - ‘4 i - CXD Pith) iit a at tri 
i . 1; : ‘| . " 
un led | As | me familiar with work- 
| } : i } * 
| 1p under the cond ; 1 didn’t think it necessary to 
i al — : 
itte tO 1b. and &u ner auties to cali Me away 
L Si} Litre is stated ] IsiyV 
" it ‘ y° ’ 4 ’ ’ . . ‘ : « ‘ 
ic \J In hii : ra 5 i] + 3% th he eX Dress | Burn- 
ar imp on the floor, or some expression of that 
\ ‘ ; . : " : 
i \\ ,a | s* 1) o pT) i ‘ ‘ rt) with releren LO thie 
: 
© } ’ ’ . 1 1+) } . i | 7. : . 
ic a' in angie ot iV or ig adegrees: adlhint measure if 
, 
cy 
— ‘ 
, rg saiiasiai - ] 7: 
PY. VU sionally J find it} if | I such entries as stopped 
: * oi , - j in og ,? >} 
i ons ind agalh Lt) caroon Siipped Dy and 
t 4 } * 
4 (dj thie upper irbon \\ it do these m nm? 
\ carbo olders on the | n Institute lainn were too 
- »HoMd tne Carvons We Used ic experiments Wwiiich were 
il In diameter and the s Liiest We had COLTS shuently 
‘ 
. | yr Does . \ ; ; . : ] 
[ ns lid not ve heid centi Lne iamp ill the road should 
| } the working ot thi Lip arlel elng adjusted central at 
+ = 4 
>) = - aie a‘? ] "* — ’ ’ t ‘< | ’ » ° 
LU Did this hability LO derangement Oi the carbon have any- 
. ~~ 
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| - _ ; 5 + ’ + 
thing to do with the length of carbons 
buvreously us wee . 
‘ } i 
; i ’ ; 
i if Le | I | ; if 7) | ’ 
tort hyn) i] im af 3 cyt (| 
; ti, ey i ‘ : tes : 
(Di iif j i t its 
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had been re | 
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rn) THOU EeT Litist iis Lf } reutl 
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A. | couldn't say ly OWN experien 
is ¢) VW he » | tha m A es : 
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| think the record shows that there wa 
] 7) 7 ’ } a ? } | | 
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f light given out by this 
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lamp vou speak of if sometimes Aas * wood,” sometimes as ~ fair,” 
sometimes as “ fine.” Do you mean the same thing or different 
t| s bv these different words, and what in fact was the character 
of tl oht viven by the lamp as run by you Irom day to day? 

\. The words used, as “fair,” “good,” and “fine,” were degrees of 
comparison, as they are written; “ good” would represent a com- 
mercial light: “fine,” above, and “ fair,’ below that standard 

‘} i, \re these cle (rees of py rrect | Ol the light know! i} Vou! 

nee in the practical burning of othet lamps —that is to say 
f ! tier lamps in) comimerci | i \ vary somewhat irom time 
Lo time lu thie degree ) thas light tnev cive out ‘4 

\. I dont exactly underst nd that 

1 Q. I wish to know whether the variation of degree of light be- 
we 1 YOO land fair an fine, Wl Cr tu Ovse! ved In the cas of the 
franklin Institute lamp, is a variation peculiar to that lamp or is 

} 1 ] | / . 
one which mav be observed in othe imps In commercial use? 

A. The variations of light, as noted in this trial, are incidental to 
i] lamps that I have observed 

24) As a whole, taking the op nof the institute | inp as 

u have observed itthrough the 7or Sdavs recorded in your notes. 
how did the light given out by tlhe p compare in brightness and 

Steud loess with thre lorlit rl Ve ) COMMMerC1la are Ups oO} 

the present day ? 
75 A. In steadiness of burning it was better than the averag 
As to the de wrree O lyr! t. | consider it an average « ommercial 
>». During any of your tria | ; lamp was the clamp 
lrawn suddenly or violently uy st the stop? 

\. I did not observe it 

‘ | ’ ’ ’ ’ ’ 

4 () ron) vour opservatior TKING OF Lie mp, what 

» you think as to the necessit sence of the ston ? 

A Dur y the entire tral it see to me superfl is, or, 1 
) ty, performed no function that | i se 

’ (J \\ hen Liat clainp (jici fis SOMeLIMeS did up to the 
stop, What was the character of the topping action ana how Ong 
lid the clamp stay there? 

A. Sometimes the ciamp would ra ist enough to be perceptible 
anG settl ivmalh to the floor, oftet { nity immed) LLe Ly U with- 

it any shock or blow: at others. rising and making two or three. 
r sometimes four, slight vibrations midway between the floor and 
LOD without Lou hing elthe r, sett iit Peiity almost inst nth LO the 
floor; at other times, remaining near the stop after these vibrations 
mentioned and slowly descending to the Moor in times, noted, | 
LillNK, 1m the reco 1. of from on f minute to two minutes, and 
re mihine on thy, Hoor Or so tnewr.&r } L til if thie CVe CO) ild not dis 
{ L lish As to the matter of raisi rio thre stop and touching and 
remaining there, I did not observe it at any time 

ob | What was th Operation at those tines when, as your notes 
show, it touched the stop? 

A. In recording the clamp rising to the stop, as appears by the 
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record, I think. in every instance 
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mory, without referring to 


lf would ¢; 


VS. 


did you take to compare the burning 


dl Weston lamp with the modified one, as 


4 
ness ANd DPI 


| brillianey of light ? 
} 
i 


VW i shadow photometer, which Wis 


niade of a pec o{ carbon about 6 inches long, erected vertically 
before a sheet of paper, about six inches from it and about 10 feet 
from th mps, directly opposite and midway between them, at the 
he Ol the toeu i the lamp. 

) J What was the result of these observations as to any differ- 
ence in brillian or steadiness of the light between the unmodified 
Weston lamp on the one hand and the modified Weston lamp on 
th OLHe] 

A is iti trimm d the LWO lamps with full length earbons 
and as | IS possilbie a L< adjusted the holt Dy the thumb 
screws until the shadows on the photometer above mi ntioned were 
of the same shad L thre started my observations. ‘The lamps 
burned steadily and even, the shadows changing from one to the 
O| r (that is, first one nd then the other being the deeper), so that 
It WoO | itl) P)OsS bli tO stale wil ich did burn the by Sf. 

56 Q. If 1 understand you, there was no difference in the steas 
iness of burning, so far as your observation showed ? 

A. No; none that I could perceive 

97 Q. Did it make any difference in this comparison, so far as you 
could see, whether the leaf springs of the modified Weston lamp were 
attached at one or the other of the points of attachment Indicated In 


Wagram 


A None 
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cy Sh ec 
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Did vou 
expel 
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Willel \y 


ex (4 }) 


, ' ] 
browne desired 


yt) \ \) 


Dial Vou 
| no 
~ \\ ; iu 


4 
Lpie 
~ 
, ae 
: ; 
' 4 
\ 
;*a e 
~ 
} 
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iccompany! 


ng your notes 


you were desired to mak: 


‘) 


| ) a) 
rHo.. A 10 o'clock ad. in 
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adjournment. 


’ ' 


i by EpMUND Wy 


rMORE, 


requests in re 
: 
é 


before vou made 
Mr. Browne in the ex 


other directions or 


’ 


} 
Vou recelyvyed irom 


my supel 
. : 


ior to make the experiments Mr 


have no conversation with anv person ¢ 


Che first 


; 
\ 


and where? 


Intimation had that was to conduet anv 
M Grath, the superintendent of thé Brush 
ic had requested him to have me mak: 


seen the institute lamp burn before you 


— 
RO a MEL: 
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A. A short time previous to the trial I made several professors 
were burning the lamp, and, as we had no engineer to spare at the 
works, | ran the engine for them while making the experiments at 
the Elizabeth-street station, New York 

62 X (J ( an you vive the dates when you were running the en- 
pile for the rofessors ? 

A. I can't state the time; well, [ think if was perhaps six weeks 
or so prior to my trial. 

63 X Q. Did the lamp burn best for you or for the professors? 

A. Sometimes the professors made it burn as well as I did. 

64 XX Q. How long have you been familiar with electric are 

lights ? 
451 A. About two years. 
65 X Q. Do you mean to say that that Franklin Institute 
lamp burns just as well, so far as your experiment shows, with’ a 


dynamo of low resistance as it does with a dynamo of high? 


(Ob) cted to because it doesn't appear that the witness has burned 


; } 


the lamp with a machine of high resistance.) 


A. I made no trial with the dynamo adjusted for high resistance. 
66 X Q. When you saw the lamp tried by the professors do you 


‘ ’ 
know whether they were running the lamp with the machine ad- 


justed for higli or for low resistance 


-_, 


A. | do not know. 


67 X Q. The result of your experiments was, was it not, that the 
Franklin Institute laimp, just as it is built and without any dash- 


rom 

}) tt, Can be run yUst as economically Ist as steadlly, and might be 

} } . ‘ j . j ; . , » an | 

Substituted to-day. without a dash } ior the most improved Brush 
3 ‘ ’ ' 1 | 

mo vou have rot unger your control, and be Just as good a top 


for general use? 
A. No; I don’t say that 
68 X Q. Why not: in what respect did your experiments show 
‘ : i | — i we co 
lamp to be deficient in coming up to the standard inquired of" 


\. Well. in the first p| ice, the construction of the lamp ts not 


adapted LO reneral use, [ never wad iny comparative trials he- 
tween the two 

Oo x 3 ick your experiments show that the lamp was adapted 
And lt nded to be burn d with i | W-resistance dynamo? 

A. My experiments went to show and did show that the lamp, as 
burned by me with a low-resistance machine, gave a fair, average, 
merchantable lioht 

70 X Q. In actual practice do you throw t 


cy 
namos that vou throw on the Franklin Institute machine, in 


he Strain on vour dy- 


SZ burning tliis lamp, in those « ments in whi h you noticed 


that the machine bi fan to nea 
A. At our station on Elizabeth street we run the dvnamos at a 
that hi ve noticed or noted 


much greater degree of heat than a 
s trial. 
71 X Q. And you run your dynamos at that heat every day? 


es, sir; every day. 
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SO R. D. Q. You say that the 
lamp is not adapted for general 
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periments of breaking and renewing the connection ; but, with those 
exceptions, my attention was directed for the whole time to the oper- 
ation of the lamp. 

IS X Q. And, as I understand it, you found that, after the lamp 
Was Once started, One edge of the Ciaitnp Prem Lined Upon the floor, 
? 
i 


; 


y, continuously ‘ 
A. The position of the clamp during most of the time that 
iS7 the dynamo was running regularly was as | have stated 


| 
practical 


There were, as | have also stated, occasional liftings and gerad- 

ual subsidences In One of the CX pe riments the steadiness Was Fe- 

markably uniform for about an hour, and during all that time I did 

ive of the clamp rise from the floor. Still,as my atten- 

tion was not steadily directed to that feature of the operation, | should 
not like to say that it might not have risen. 

)X Q. Did you observe the heat of the machine during the ex- 


not see the e 


periment? 
A. Not particularly. It did heat twice,so much that it was stopped 
for a few minutes on that account 
LU \ \) Did you tuke un note or obs rvation ol the resistance of 
the circuit exclusive of the are? 
A. I did not 
PLINY E. CHASE, 


Subscribed and sworn to before me this 17th day of May, 1883. 
CHAS. A. TERRY, 
Notary Puhl Ce. 


WittiaM C. Hiexs, reealled on behalf of the complainants, having 
een by me first duly cautioned and sworn to testify the truth, the 
whole truth, and nothing but the truth in the matter In controversy 

rein, and being examined by Causten Browne, Esq., of counse! 
ior complainants, depos s and says 
| Q. Do you know anything of certain trials of the Franklin In- 


, 


lin Institute dvnamo adjusted for low 


} 


stitute lamp with the Fran ! 

resistance, which were nade by Mr. Davis, tnaster mechanic of the 

Brush Eleetriec Illuminating Company, at its Elizabeth-street sta- 

tion, in this city, beginning April 23, 1883, and did you have any- 
thing to dv with such trials 

ISS A. I do know about such trials referred to in the question, 
and I did have something to do with making preparations 

for such trials 

20. What did you do or assist 1n doing by way of such prepara- 
tions, and on what day was it and who was with you? 

A. Previous to the 21st of April, 1885, a few days before that, date, 
caused an new carbon-holding I u to be made and put Into the 
Franklin Institute lamp, and also a new ring clamp. I had the 
Franklin Institute dynamo placed in position and connected by 
wires to the Franklin Institute lamp,and aided in starting the lamp 
and observed Its operation VW ith “fil dynamo for one day, the 2 Ist 
day of April, LSS5. 


Professor Cross, Mr. Kenyon, and Mr. Davis 


ee ee ee eee 


en a = 


AR mT CRE coat 


C. HARRISON CONDIT ET AT. 811 


the ae Occasionally, at long intervals, a piece of carbon would 
bi eak Oo} | from he Upper or lows rcarovoon, but the clamp Was imme- 
diately adjusted, and then the lamp went on working steadily, 
as betore. the whole bi Ing done automatically by the lamp 
itseil without oe it DY my hands. 7 


4 @. From your observation of its burning, what appeared to be 
the use in the lamp of the adjustable stop which was, you say, raised 
beyond reach during the gyreater part of the day 5 

\. I changed the position Of the stop sever: il times and found that 
Wiel) thie StOp Was Iti such a PpOsi 1 Libat when the | HaAtEDpD Wis started 
the rin: Chal p was dr iWll UD AGAINSL Il there was ho vibration of 


] 
‘ 
the rod and ay such as | have described before as taking place 


when the stop was up far enough to be out of the range of motion 


oOrtne ciamnpo when the lam was first started. 


: 
? , 


10 Q. Had you seen this | ranklin Institute lamp burning on any 


‘ 


‘ y ’ ’ 2 
previous oceasion OF any previous day or days with the 9-1neh 8 ‘ush 


\. Yes; I had 


, >, 7 , * + 
ll (). Look at the 126th question and answer of Professor Cross’ 


12. Speaking of the trials mentioned in the testimony of Mr 
(‘ross. as agreed to be made after the 19th of December last. on how 
many days or parts of days and how long ifter the 19th of Deeem 
ber did vou see the lamp burning with the 9-ineh enale dynamo 
at the Stevens Institute ? 

\ ie fore the ist of J muary ISSO saw it burn On) three or four 
S| s from about h iif past > ¢ | © in the afternoon until t hey 
closed the factory at the Inst tut say about half past 90 cloe k “il 
hight | think one day I saw it run the entire day, from about 10 
Oc Ck ae the morning LO | }) m.. and irom about Z o clo k hr. m. to 
2 p.m 

13 Q. What was the behavior of the lamp, burning with the 9-inch 
dynamo, on the occasion you have mentioned, as compared with its 
behavior on the 21st April, 1855, at th elizabeth-street station ? 

A. Substantially the same The lamp lighted the shop 
Lf) ] well and acted normally, without anv marked flickering, the 


clamp resting on or near the floor whenever I| observed 
which was frequently during each trial. When it was burning at 
picrint it was placed On a piatiorm high above my head, where the 


Cie ric lamp is usually placed ror (rriLinig the shop. and. His | was 


— 


F 


obliged to elimb upa ladder to make a close observation, did not 


stay in that position all the time. 

l4 Q. Mr. Quimby, in his Sth answer, quoting from the patent 
thie words ; If the rod acelide ntalliy s ides too lar 1b WI instantly and 
automatically be raised again, as at first, and the carbon points thus 


continued In proper relation to each + ther, says that “it appears by 


thie patent, and tif is the fact. that when it 1s at first raised, and also 
when thi Upper 9 ree tet 8 r accidentally slides too far, the clamp 
Is carried up until its farther motion is arrested by the s LOp ; and 


he adds that this is necessary for arrest Ing the upward motion of 
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uniform feed which is maintained, notwithstanding the accidents 
which are mentioned in the patent, can only be attained by the use 
of the apparatus shown in figure 1, where the core, Independent of 
the carbon rod, moves a lifter, which latter moves the clamping ring, 
and the clamping ring the carbon rod, substantially as described : 
therefore the subject-matter of the first claim of the patent 1s not 
found in figure 6. 

The third claim of the patent find fully embodied lth thie CoOll- 
struction shown in figures 1, 2, and 3, but not in the construction 
shown 1n igure t). having In mind the second disclaimer made uli 
exhibit in this case, for the same reasons which I have given when 
speaking of the lirst claim of thy patent, por whatever moditica- 
tion in the mode of operation is introduced by adding the adjust- 
able stop D!' in each of the constructions would havea similar effect 
upon the operation of the construction described in the first claim. 

As re rarcs the fifth claim. in mv view the construction therein 


’ 


deseribed Is not found in higcured of the patent, and the mode 


- 


200 of operation deseribed in said claim cannot be obtained by 
the construction shown in | yure O: on the contrary, the con- 
struction shown in heures 1.2% and 3 of the pate nt has the mechan- 


' } . s } , } } j ; 

ism described in the fifth claim and will produce the exact mode of 
} ; ’ } . : ’ 

operation deseribed in said claim lhe reason why figure 6 does 


not COnNnLAIN thre lnivention of thy mith cial¢in 18 because Lhas no means 


ry\ which the carbons may De se Dil ited by the action ol a clamp 


operated bv ¢ lectrical or magnetic action In said fiewure thie clamp 

moes not operate anything ; does hot separat tne carbon points ; i 
| ; , 7 | } : . ’ : . ;y 

SIMPLY rides on the rod peLtweell tii tloor rad thie Stop itidd TetwMIAaAlLS 


at the floor while the rod pulls through it with all the inferior re- 


sults which such action proauces ()n the other hand, the construc- 
‘ 
tion In figure | shows said clamp surrounding the carbon-hoider 


proper, and said clamp Is adapt ito be moved and Is noved Dy the 


core and attached lifter and thereby separates the carbon points by 
ecirie i: Or mactnetic Action. SUDSI iiiV as set rorth ib Lhe patent. 
; - : : " : : 
| am, therefore, of the opinion, as said belore, that the suvject- 
' - 
inatter of the fifth claim Is not contained in figure 6 of the patent. 
Referring now tothe sixth claim of the patent, figure 6, evidently, 
: 
does nut contain the mechanism described, because it d ; not show 
yy ad IpLaALION OF mechianisin | Vili’ a carb m-roiaer VY any- 
thing that OTuasps it, and certainly not an annular cl inp ior grasping 


and moving a carbon-holder, substantially as shown In the patent 
(On the contrary. figures 1. 2. and o of the patent, as | said betore, do 


J 


contlalno an annular Clatup especia y adapted to grasp and move LHe 

_ , = = = ee 
carbon-holder by the action of the core through a lifter, which causes 
the clamp to seize and thus move the carbon rod prope! 


* 
} 
240). In his 17th answer Mr. Quimby says that “in the struct- 


| . e } ’ ‘ +} : . ; P — 
ure Shown In figure 6 the rod sometimes tilts thi Clap ,; and in 
: ’ ; ; _ ' ; ’ | 
his 1%th answer he says the function of the spring ‘ iS 
oU] simply to impart the necessary tilted position to the clamp 
° ‘ 


DD.” Will you state whether, in the structure shown in fig- 
ure 6, the clamp is ever lifted except by the rod, and whether you 
agree with him as to the function of the spring U' ? 
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sy» 4 ’ sy ? . ~ . | 
34 Q. Mr. Pope, in his 163d answer, says that in figure 6 the 


} 4 ] , : 
coming of the clamp into contact witb the floor arrests the d whoward 


+ ’ ' 
movement of the clamp and at the same time retieuses the carvoon 
| ‘i : ; ‘ ‘| | | i 
holde Is iis true (rLUre ¢ is tL¢ aL { lps reieasiig Live 
ecarbon-hoider ¢ 
‘ ’ ' ’ ] : a } : 
\ ‘ ; Lilie \ i] i) ‘ | it ~ ~ LI ' Cianhip titi 4 Hiligws Live Spl LTig’ 


to instantly replace 1 its normal angular position on the rod. 

35 Q. In both the form shown in figure 6 and the form shown In 
fioures 1, 2, and 3 does every upward motion of the core produce, 
by mechanical connection between the two, upward motion of the 
clamp and of the rod to the same extent, with the exception that 
under the arrangement shown in figure 1 part of the upward motio 


’ 


ol the core tnayv be expended In bringing the clamp LO a biting POsi- 


. 4 . 
’ ‘ > hy ‘ + ? 
Line CiammMp reierred » TT} 1 irs) Cialtnm OF ULlle patent tO Ly il 
’ ’ ' ’ ' ¢ ‘ '? a) (| 4° | ! t} " { 
' PELE? cht dah PLC LO) Tha \Ve amiliter Secure LO LilKe i? STING tj 
JUD ngure 6 for tl purpose oF tilting It and enabling It to per- 
: ‘ ’ > ] | 
hOrtl iS Clamping lune Ot) and hm connection With this 
. ; ; . ‘ ’ + | 1} } > ’ ’ ‘ ] 
\ Pla Vil i nt iit? ‘ } i rf paul I iC ri lSi) si) Li il hil Lt) (it 
~ } Baa, yey {| “~~ © } rasrrirypey rrinye i}? at lo | i} 
Crit SF ii~ ire } si ys = 1 Sil 1S? Phivilit’ ip or Cult i) ae 
’ ] ‘i ; . / ; ,? " 
ring D, sin rly to the finger C’ in figure 1] [ understand Mi 
>? * . ; . 4 ‘ " ‘ ‘ . 9 " ‘ry " ; ; 
(Jum by if) Sl ; . rine ( , merure m AS Ii if Were thie Llite 
? 4 } j P } ’ - } 
and to attribute to the titel PLU on bevond that or tiiting thie 


, é' ' . : 
. ’ | * } ; ’ zz > 637 4 : , 
‘A | paierstanad | ne iliter fas at least two TunetLrons tO pel 


lorm, and ft L Ul hn OF Ulie lifter which projects al right ingles 
to its vertical stem and extends under and engages with the bottom 
Or Utie ride ¢ mp Is that port } O] that COnSLFUCLION which = 
| 
called ** { e} nthe pater [his finger 1s adapted especially to 
Lilt t | rivis Wi tO nal tha eheracement with Li) rod, permittin 
the angu idaptation of the ring clamp to the rod for the purposs 
Of SeCIZING Il After thr ring ciamp has = ized thre rod there is tho 
movemenll between the lifter and thre ciamp They move together 
then comes e lifting function proper, which moves the carbon- 
holde 5 Wi s thi ne’, whereas hn the tilting o eration the r 


Suit ] (>! Vf Ili} Now, Lis true that in ny rr » Line Spl hor ( 
’ . 
j | ee } } ’ 
acts as a bbnger and tlilS the rod and Keeps 1b tiile - DUL Salad Spring 
i 
lyf | | ; : i. 7 3 
goes not ilit the carbon rod to any appreciavuls extent and Is not iOl 
Loa puri sé 
; ; 
> af | ‘| 1, Be 4 _ } - ] on sail . > ie. >.) 
edi (J Is Lil os CLISLID}¢ Biers opserved ty\ \Ir. Pope ee nis Send All- 
. i 
5 7 , , | , } . Ba + 
SVWiel \\ { i sy \s T lite] 11) eat Brush patent is snown in) 
‘ _ » Bam ee — y 
LWO GiTerenat OTs, W nowever, Operate preciseiy In the sani 
’ . 
> ane : eo ' Rice ; ; + 
manner upon the ring, viz., to lift one edge of said ring and tilt 1 
rer | = : , 4 ; . + st, + . i7- : 
into an angular position to grasp the rod, and with the same effect 
A ‘ : 


1h DOLhH Cuses, TAs mus I “us the clamp is fast LO the rod before t} eC 
latte r commences to move to separate the « lectro les 7’ 
; | 
A. No: I think he does not. 
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-_ . . 
fey “tm ( ) | ’ Y Banas } " » | ’ , ' ’ 
: ‘ rr) Q ' rrac . 
, — d. Nn IOTining tH U) You nave CX} &resset in youl! 
‘ i: ' ; , i ' — ; wef ’ ' ° . 
testimony as tothe substa ) rences of construction and 
} ’ " . . 
’ rea Tt ig : ' ' ‘ ’ " " j . 
Operation veLWween the form of ta i in hgure Oand the torm 
. ' ! ee. , ' , 
shown In figures 1. 2. and 3 and plication of certain claims of 
: > 
| 13) } a ’ yf F : y\ 7 ’ : ’ ' ’ 
aa’ Pi soil prea uv? pry LS Ui { — \ <i i Opera : mound iT} 
. ’ 
‘ , | } i ? . 
livures i, 24, and 0, and 1 { l} ' L\ Vou COIS! lered Cu&re- 
| 4 | i ¢ iT tae (rs 7 | | : ~ \ * ‘i . ; ; . : 
a ‘ 4 ha fecha ; ‘ i ‘4f ; ‘ = tat os ia | Pil ‘ { 
’ ‘| . *% 
j i} ~ / | is (FCs | 1% . isi] \ is i=s¢'l ; i 
cert: respects between the tw 
a 
\ buave 
‘ ; 
od |. And you find in them pposed to the opinions you 
i me 
nave so ilormed and expressed 
. 
> 
A. | do no 
t > > 
, ° * 
10 (). It has been stated in e' the defense that in the 
. ’ , 
pATiIT) GeSCTII Lana siowWwt } I ssue putent (DV which I 
? = ~~, ' 'y ’ ; : : ’ : ; ’ " ‘ ’ : 
‘ ' bch iii} ' fh baat i tit dud ‘i , tat _' t _ ited 
, i  } . * 9° . " a . , " ; : ’ " .% : 7 % : 
Lirrough its required extent b intLiv Inereas yr Mmavnettl 
tr FP Xj ef — : , 4 |? . ; on @ « : at . ' ; . 
bE LO KR al Luis CUPAWILY O i) ppatent and sav whether the 
, | , 
’ ; ; ¥ 
( i TT (Fr itt tiie DOSTLit 1} ae i | | Yl ‘) it solenoid 
’ + " ’ 
" i ’ i » ee P -_ - @ .% ; . ii 
WHeh the LLIN ACLION OF Lie SO; vrilis Line core Willi De lifted 
uy ‘ MOSLADLIN ith i isSil CF bllii I 


A KNOW IL Irom mv Knowied (ne AcLION OL Cores ill sole- 


nods, which nave derived [rot u iy tne subrect and reading 
erytl at} , ‘ , ' 7 ' ' 4 77 rolw 
aulhiorilies, ANd Aaiso [roin experim swWillichi nave tried reiatively 


thereto 
I? &. What. if anvthing. do 1 find in the deseription of the 


Operation OF Lne lamp, as ¢ bt ish specification, which 
I 

wat iis ror such @ position Of Ul , i \ iv a ti minution or 
oO material increase of the magu | as the core rises 

\. The normal condition and pos . of the core in the solenoid 

Ist ay such that the ciamp Wlli tou i tne floor in the act of feed- 

ing. In such position the upper end of the core, as shown In 

' - th iif 3 1st itl Ail ' ' ‘ siighery Priore Loan LWO 

thirds of the engin nn tne solenoid, measuring 

I iy) «Lie DotlLonl OF Line = ( i j iis positl th OL macnevl 

ror (oy | ‘ = >i } i to su K } nit | Would rha reached 

ctv i ist ils MmiAAl ae | aiiGi ,0) i sii PSLALTILIALLS il | i point ot 

Change toward @ decreasing tore iv tendeney to turther mo- 

tion upward would be a decreas rather than an increasing pull. 

if Live peual Of tiie SOLleENnOIaG OF t lillie the clamp was resting 

; : 

Upon the foor should be a rone the Cialp could not 


retinatini (>t) Live Hoor oul WOLLIG i yi ¢ Way irom it. and Live re- 


’ . ’ " ’ 5 ’ ise "segs 
qVuireie L Ol ne spect! when the magnetic torce 18 
7 
} ‘ | } i 
ZZ ced i) ae ’ ‘BD rei] rT) | i} ‘ Te Sik | fall »4 Sills 
] }7 
VOenkK Cl} bi’ i i : “i? iiel / ' | SriAail iti it | Pek Passing 


he core should rise to separate the carbons further apart ; 
perate as desc ed in the patent the core must 


4 4 


| substantialliv at a point of equilibrium. 
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which would affect the lamps under the two conditions; but yet I have 
seen the Franklin Institute lamp operate well with dynamos of high 
and low resistance, so that | am of the opinion, so far as my opinion 
is worth anything, that that difference alone would not be sufficient 
to account for the different behavior of the lamps as referred to in 
the qj ule stlon: it seems to me th il there Inust have be ‘th some other 
reason or some additional reason 


70 X Q. Is it your opinion, 
saw, that the ar Ht 
by which I mean a lamp mad 


accordance with the specificati 


and hereafter when I mention th: 


derived from the experiments you 


justable stop is necessary in starting the Brush lamp; 


without addition or subtraction. in 
yn of the patent, like the drawings: 
Brush lamp” please understand 


that I refer to the lamp of the patent without dash-pot or other addi- 


ons or modifications. 

A\ Not hecessary, but COnVel 
ve X (J What convenience « 
A. Ordinarily the lamp sett! 
72XQ ) | 

for commercial purposes to lig! 
would ‘it not fluctuate more or 


Suppose the lamp w 
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ent 

loes it afford ? 

es to its work quicker. 

is connected in the ordinary manner 


it a shop, without the adjustable stop, 


less In starting, and would there not 


bea liabilitv that verv frequently the fluctuations would be violent 


and continue a long tim 


e. ten minutes or more ’ 


226 A My experi nee 1s that at times there would be ra | fluctua- 
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tion, at times no fluctua 


iOr even a quarter of a minute 


| should say that the lamp that wor 
probably keep on fluctuating ind 
L « 


»' { an vou SaV that this 


i¢ to the Brush lamp if ti 
i day out without the adjust 
A. Other than what I have | 


} — A. ds 
there would not be anv such | 


(4X () Does your experien enable you to state positively that 
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15 XQ. Is the adjustable 1 
brush | | 9 
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der any condition 
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tion. I never have seen it fluctuate 

sufficient to be di tect d by the eve 

ild fluctuate ten minutes would 
lefinitely. 

would be no liability of this hap- 

t was made to use it day In 
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nentioned my experience shows that 


- ii tne ring clamp is ont of orde r 


erie 1s, and have ruti the lamp 


re without the stop than wi 
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: necessary 


76 X () llow would it be useful if the ring clamp was out ol 
} | 
\. If the rod should shp through the ring clamp too much, so that 
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stop would be the same as 1n sta 
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a oa , 
A pPossivie Huctuation which Col 


st which without the Stop 1} 
virtue of subse quent slipping te 


A. That is. as I understand it, 


| strike each other, the effect of the 
irting thie lamp. 
cl ot tne adjustable at au Lo prevent 
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ht occur either at starting or by 
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Si \ () Where in the pat itis the beveled construction shown 
i] heul ) mnentioned or deseribe is the preferred Way . OFT the 
contrary, is it not stated in the patent distinctly thatit 1s Immaterial 


" ’ ; ; : 
whether it is beveled or not, to W in the passage | have already 


ae ' i) Vol 
' : . } ; +} . : Fon j -™ . 
\ i U ierstand from the passage quoted and trom the arawings 
: * 
=~ " , «+ 
Fur >that the shapes there s Wh are the pret rread construc- 
' . ‘ ' ,} } a e 
| | I Lit iniy eConstructh j _¥ il Wiil WOTR Would tt included 
’ 
Lhe TNVeHLION, And LOAT IS INV OWN ODINION: the quotation seems 
. . ” >, 7 + » 


So \ Q. Then, in vour opinion, If an Inventor says 1n describing 
is Invention that it may be made in one form, illustrated by a 
drawing, but that it is Immaterial whether 1t 1s made In that form 
or not. that is in effect a statement which you, as a mechanic, 

id rice rst ma tO ve a Staten [ that the form shown in the 

pref | he invention? And, if you say 

no, State how the quotation mave tt ide from the specif ‘ation of 
this patent differs from the statement I have supposed. 

old \. | do not say that Pui Say that an inventor by tak- 

rouvdie to giv Lire drawings about full size as to 


Lhe construction of the ring that 1s indieation enough tor me that it 


is his preferred form, but that the language quoted expre ssly states, 
not that it is Immaterial how this ring is constructed, but that it 1s 
material —~ so long as it will act t » clamp and litt and release the 

i 1} ~, heret i) Spee hed.’ 
SO XQ. Do you find it an indication of a preferred form in this 
patent tial oul OF seven draw vs of the clamp four of them are 
vn with y chamfering, and those four, the ones that ar 
Vil } { iPii\ ple | bie ' Aid CS per lly Ith the ‘ nlarged 
drawings of the lamp, intended to show the operation of the clamp? 
\. As | said before, itis not the chamfering that I am referring to 
{} riiive re] rreqd to per ’. Dult th) PHinness of the ring. which is the 
effect of the Lnrering Lhis struction is shewn In hgure o, and 
ref ito in the passage qu | by the words sharp and angular 
edges, which are shown in the drawings 1, 2, and 3; also, as I said 


pore, think th) ; por erred torm —s iti licated it} the quotation and 


is substantially shown In all the drawings 
- : — iL 
S7 XQ. Did you ever see a clamp having curved edges like the 
9 | i ‘+ % : . : _ : ‘vy = " . « a P os 
-hand upper figure of figure 5—Il mean, of course, in a Brush 
ieeene. 


‘Ip as quick ly or strongly Or 


’ 
eficiently as a square-edged clamp like that shown in figures 2 


| don’t know; I never tried it 
SY XQ. Did you find from vour close inspection of “ Defendants’ 
Duplicate Franklin Institute Lamp” that it was in any material re- 
rent from figures 1, 2, and 3 of the patent ? 
A. I didn’t compare it with the patent, but I should not say that 
it differed tnaterially if it would catch and hold the rod. 
O30) 90 X . And then do you say that that lamp doesn’t fairly 


tet) CHARLES F. BRUSH ET AL. VS 


| ’ ] 
’ rt . ’ eye 7 7 ¢ 
represent the lamp of the patent and Is not made in substan 
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ance with the patent : on th 
that it is: the clam sall right if it will hold up the rod; that is 
the only question to be determined 

91 X Q. Well, if the lamp is made in substantial accordance with 
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ngures l,2, and 3 of the PAavent, and the clamp no thicker than 
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shown lng those figures, other parts being proporuon Lely the Siitiie 


1] } io srl rr an 
size, Willi not the Ciamp so constructed and in such a iamp act to 
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clam » lit, and release thie rod 
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es; 1 itis property littead and adaptes 


92 XA () | mean if it is fitted and adapted exactly as shown In the 
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A. | could not tell without trying: the drawings may not be ex- 
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actly in the right proportion and they may be 

te in reference to figure 6, “When the clamp 
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loorthe rod will draw through the clamp >. maintained 
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In its tiled position bD\ the spring Oe do you mean that the rod can 
i | . ] | ] | : ? . ls . _ ; : ’ 
be drawn thi ugh the clamp LD) without any aiteration of the angi 
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i NO; (0 Tot Inean thalbLwhen there is a silgiit muen Upon 
thi floor the CiimMpIs slichtivy move loutof angie, bul that thre Spring 
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to which it is tilted by the spring before it touches the floor 


instantly recovers the angle, and so maintains it in an angular post- 
. ‘ 4 a 


} 


tion; the change is very slight, however. 
94 X Q. Do you understand that the word “raised” in the first 
claim of the patent means both tilt and lift? 
A. I think so 
Oo | 9> XQ. And may not the distinetion between figure 1 and 
figure 6,so far as the “raising” the clamp is concerned, b 
correctly stated as follows: In figure 6 the tilting 1s done by thi 


. ’ ; 7 sf - ‘ . | - ' . — : | . : . 
spring ‘ and the lliting by thi arm projecting irom the core ana 


ily attached thereto, marked B in the drawing: while in figure 


| both the tilting and the lifting 1s done by the arm projecting from 
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the core and rigidly attached thereto and marked C’ in the draw- 
A. I think not. 
6 \ (J. State in what respect the distinetion is incorrectly stated 


6 ; 
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in the question so far as relates to the raising of the clamp. 
A. The “ raising ” of the clamp, as [understand it, 1s that peculiar 


~ . 


ig raising " of the clamp which is caused by the action of the lifter 
and hong r reaching under the clamp and acting upon if to lift thie 
rod. Ido not understand the first claim to be for the function o 
raising, but for the neans which give the clamp a peculiar raising 
so that it carries with it the rod, so that the rod cannot be the lifter. 
for, as | understand the claim, the rod is the thing to be lifted by 
means of the clamp. . 
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97 X i, Then, as you inderstan 
Ye >, 3V far as the clamp Is Cr 
iS Xv Xd. Does not the spring U’ 1 
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does 


(). Does not the rod B lift t 


rod i 


4 tid 


And 1s not that 
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gadoes 1b noL lit the clamp 


1. Yes: generally speaking 
). Is not the clamp in 


if cloes ; 
103 A Q. In your understa 
IT) le Sp ecification ana partic biaariy 
Line Gist of the mnventioh Consis 
peith 
} 1) } My , . 4 
rod should be lifted by the core as} 


respondence to the motions of the c 
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tions of the current? 

A. Both, as I understand it 

lO4t A Q. Does the clamp in figut 
the adjustable stop D*, arrest the | 
rise of the core? 

. oo 

LOS A Q. And imi figure 6, afte: 
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. } 
ward movement of rod and core ren 


tin the tact 


ry itself moved by the core, oper 


its downward movement arrest 


Ho” 
ie 


it, IS the rod the lifter in fig- 
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mcertit d 


ilt the clamp In figure 6? 
he clamp 1) figure 67 
hgure 6 rigidly attached to the 


dienece LO Variations of the 


ire 6 independent of the core? 


Does not the ring clamp in figure 6 surround the 


nding of the Inve ntion described 

out in the first claim: 
that the ring clamp, 
the rod, or that the 


1) Pili Lee 
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lift 


“utes to 


+ prime motor and in direct cor- 


re, dependent upon the varia- 


6, by its impingement against 
tine rod 4 and further 


Pas ‘ 
Lh? Li 


ritiy clamp reaches the lloor, 
not theft 


ii 1s 


further down- 
lered possible by the alteration 


7 ingular impingement of the clamp caused by‘one edge strik- 
y the floor, so that its grip is weak i? 
\. No: | dont think its rend | possible: the clamp gets out 
of the way and the rod keeps on its motion; of course, if the clamp 
were fastened to the rod the rod could not deseend, but when the 


rod brings the clamp to the floor a slight touch 


. te 7 ‘ ‘ 
slightiy and a spring pulls 1 outotl t 


1b possibis 

iy \ () What do you mean bj 
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‘ights the position of the cla 
lUF A Q 

ward any farther after the clamp sul 
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I don't think that tl 
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sit Wiiy 
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ie spring ¢ 


releases the clamp 
iT) this Sense it renders 
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1IS X Q. Assuming no disclaimers to have been filed, do you find 
the combination of elements shown in figure 6, and which the in- 
ventor states is the modified device showing the application of his 


Invention to lamps that move both carbons, specifically Sel forth and 


A. No; not specifically set forth. As 1 said before in regard to 
the third claim, the disclaimer removes, In my view, an element of 
doubt which the general language of some of the claims ap- 
535 parentivy have. However, | find in claim two a combination 
of elements found embodied in both forms of lamps—that 
shown In figures 1, 2, and 3 and that shown in figure 6. 


Adjourned to May 23d. 18S38. at 10.30 a. m. 


New York, May 23d, 1883—10.30 a. m 


» ’¥ ‘ . , - 
Parties met pursuant to adjournment 


resent (counsel as before 
Direct examination of W. C. Hicks resumed : 


Liv @ Pie ase eXuaulninie the drawing put In evidence by the defend- 
ints and marked “ Defendants’ Exhibit Pope's Sketeh of lux perl- 
ts,” ef celera, and his (Mr. Pope's) one bundred and thirty-third 
in which he refers to figures 1 and 2 on that drawing as 
nded to illustrate the action of the magnetic forces and the 
r in which they are exerted by the hollow core upon the 
irmature in defendants’ electric lamp,” and compare the description 
action as given in that answer with the description contained 
strated in the specification and drawings marked “ Com- 
its’ Exhibit Hjorth Specification of 1848” and “ Complainants’ 
exhibit Hiorth Drawings of 1848." and state whether or not the 
ction of the magnetic forces and the manner in which they are ex- 
| upon the moving armature is substantially the same or not in 
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in general, to anticipate that they would work as they did 
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metal | had nothing to do myself with the plating of these carbons 
vith the nstructions Aas to y thick the different coatings should 
made. After my convers with Mr. Stockly I knew nothing 
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ceribed al sworn to bel e me this 24 August, 1SS5 
3. CHARLES A. TERRY, 
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. . . . : . 
ares are emploved, IS Inert > in ipproximation, and the position of 
tne are at one or another po nt of the earbons might cuuse an up- 
parent difference of as much as of an inch 
fhe measurements of current and electro-motive furce as given 
cannot be practically in error, since they are simply index readings 
taken from the measuring trnstruments It seems to me that a very 
natura sl1inple and entll sutherent ex planation of thi porn 
nder consideration is that Mr. Davis habitually measured only in 
enths and thirty-seconds n inch, sometimes appending a 
pius or minus sign ihe a was very probably somewhere be 
Lwe » - and . of an 1 In both cases, and at one time 
HOG he judged its length t nearer to 4, of an inch and at the 
othe time he tho lorlit irer to , OF CIS thi ditlerence 
; : : 
nthe amount OF ash preset igi have caused the diflerence 
Such seeming discrepancies constantly occurring in all measure- 
[Is with the electric are in other measurements referred to 
by Mir. Weston, on page 11, | t see eveli an appearance of dis 
a : | 
ere} he eleetro-motive force was measured between the car 
~ i L£ne AM pDs and. OL) (rs DeLIY Lie sume Was HNecessu;4riis 
) with a longer at is Mr. Davis found it to be: also the re- 
. i the longer are W ~ ewhat vreatel have calculated 
resist s of the ares from e measurements given and find 
m i ~ OF ah obi | inch are and reg Of an ohm 
I chore 
rvs “tA » * hus necessitate i SOT) what 
: i to produce th current. ‘That is exactly what 
Vir. D ; observations s ve occurred Both of these r 
| during tl s of his trials | do not see an\ 
evic the figures qu \ir. Weston to show that the ma- 
i IATL i if iLILIONS O! under conditions t Al 
|] Vii W est 1 a » refers f + 
sf tof Mr. Davis that was formed when the clamp did 
not floor, and says ft ler these circurnstances the car 
La 'i \ ot i | rise was fo it i Line CH TLUOTIS 
7 ecoming incandescent from the passage of the current 
their points of « : mantfestiv a ird to suppose 
| ‘ mam il \\ i} im ' rts could tor a moment 
the red L VW DI! | i if canadesct e when the carbons 
) with the bi hite electi Moreover, the 
} 5 | il \] |) - 1 connect 1 With this state- 
i | | if doubt [nat a ciear ind dis- 
t fal vas { se, If the carbons were 1n con 
sty rth of ) nt would necessarily have been 
V7 ir greater tl 17 es. Mr. Weste however, is en- 
Lireiy wrong ASSU! tnat it is 1mpossibie [or an Al LO 
be formed while the lower « t | nelined clamp remains in 
tact with the floor several occasions previous to the 
xperiments of Mr. Davis s | are formed when I could not 
perceive that the lower eds clamp had left the floor at all 
\pparentiy in this case the 1! rement of the upper edge of the 
lamp against the carbon-holder raised or moved the holder and 
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tation of the meaning of this passage, which I think clearly shows 
that its author had No idea of any Del} t to be obtained from the 
ing, because he mentions here without 
Jistinction a method which would entirely sacrifice such benefit, 


while, as you correctly remarked, it would only partially and to a 
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manifestly limited extent diminish the benefit secured by shutting 
off the air. ‘Lhe same thing appears in a further passage from a 
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[ftwo metallized rheophores have their naked ends brought 
hear enough to each other LO permit the current to leap ucToss the 
space which separates them the are will tend to establish itself be- 
tween these naked parts rather than between the metallized parts.” 

Does not this quotation stat what 1s the fact? 7 

A. Not as | understa nd it. In other words, if the covered and 
uncovered parts of the two carbons were e juidistant from each other 
| feel quite confident that the are would . formed or would imme- 
di itely adjust itself eae en the covered parts, because tie resistance 

f the metallic vapor thus developed would be much less than the 
resistance of the carbon vapor formed between the uncovered parts, 
and it would only be when the coatings were fused or burned away 
so that their distance apart exceeded that of the uncovered portions 
of the carbon that the are would be formed between the latter. 

32 X Q. Have you ever verified this by experiments with metal- 
lized carbons? 

A. I have not. 

23 X Q. I quote the passage in the patent which immediately fol- 
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A. By no means; but what my testimony does state, as I think, 
is that Mr. Reynis r had in his mind the use of a film, which, either 
by its thinness alone or by its thinness combined with a relatively 
low conducting power, would be practically a worse conductor than 
the mass of carbon which it enc! MSC, 

30 X Q. Would it be possible to coat the carbon completely with 
any met il and have the coating so thin that the resistance of the 
| | f tl tal envelope ? 

A. I think verv readily, with any of the metals whose resistance 
is relatively high. such as those which stand at the head of the lst 
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do XQ. Does the fact that the foreign materials mentioned in the 
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a thicker coat of metal if the carbon is metal-coated than is required 
for pure carbon ? 

A. If the object is to reduce the total resistance, then a thicker 
coating should be employed where foreign material is introduced, 
but if the object is onlv to maintain a certain relation of resistance 
between the rod and its coating, then a thinner coating might he 
employed where foreign substances which presumably would have 
il higher resistance than the carbon are introduced. 

14 X Q. Take the foreign materials mentioned by Carré, is the 
effect of the greater part of them to increase or diminish the con- 
ductivity of the carbon if they are mixed with it? 

A. The substances first mentioned, which | understand to be lime 
and a series of enumerated oxides, would greatly increase the resist- 
ance of the rod. ‘The metals in fine powder and metallic wires 
would, on the other hand, greatly reduce it. Itis hard to say which 
class of substances would be most numerous. 

oe \ \) Sup} ose the carbons had the proportion of four or 
O42 five per cent. of the first-mentioned materials mixed with 
them, would they thereby be rendered any more brittle ? 

A. I think that would depend very much upon the method of 
manufacture, and I cannot really say whether the addition of these 


substances would always make the rods more or less brittle. They 


’ 


undoubted |, might be soc added as to make the rods more brittle, 


os 


P ’ 


but Can also by Lie Ve that the mictht inake them ie€ss so. In other 
words, the lime, for exarnple, might act as a binding material as it 
does 1n mortar. 

i X Q. Except, then, the expression translated “ very long, solid, 
and conducting carbons,” you find nothing In the Carre patent, do 
you, from which you ean infer that a thick rather than a thin coat- 
ing of zine or tin Is referred 

A. I find nothing specifically stated on thissubject, but [ think that 


the following passage implies that the coating is to be a thick one: 
a obtained vs ry ionge. solid mi conducting carbons be coating 
them,” ete. Now, this, I think, clearly implies that the mechanical 
strength of the carbon is to be largely increased Dy aid of the coat- 
mo If the carbons are alrea iy as Strong as those now 1n use a con- 
siderable thickness of coating would be needed to mate rially increase 
their already considerabi streneth. and. on the other hand, if they 
were very fragile, a considerable thickness of coating would be re- 
quired to give them a substantially useful strength. 
17 X Q. Except the passage quoted in your last answer, which was 
the one | intended to refer to In my last question, is there any other 
in the patent from which you infer that a thick rather than a thin 
coating of zine or tin 1s to b @} iployed ? 
A. There is none other in the Carré patent referred to, which I 
understand to be the addition of March 9 TS68. 
iS X Q. If the zine or tin coating was applied without injurious 
thickness and so as to increase the conductivity by diminish- 
645 ing the resistance, would it not render possible the employ- 


ment of long carbons and longer than could otherwise be em- 


RR seen st 
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ployed, and also make carbons tougher than they would other- 


wise be ? 

A. I do not think that the rood effects you refer to could be ob- 
tained in a substantial degree by the use of the metals here named 
without compensating ill effects resulting from the fusibility of one 
of the metals—tin—and the fumes produced in burning by the 
other—zine—to say nothing of the fact that the zine might possi- 
il through its relative fusibility also. 


DIV Tall t 

Ag ’ ‘ ' : } : } ' . 

19 X Q. Have you ever seen burn any other metal-coated carbon 
than one coated \ ith coy yper f 


50 X J Did you ever test the relative resistances of unplated cal 
ly plated carbons, and wholly plated carbons with any 
of the metals: 

51 X Q. Setting aside the fact of the fusibility and the fumes, 
ight, in your opinion, nt rfere with the efficiency of the 


which mig 
zine or tin coating, for whatever purpose it was applied, would not 
the appli ea tion of a thin zinc or tin coating bring with it the advan- 
| 
} y Lie 


} ] . . 
tages of making it possible to uss iOnger carbons and increasing t 


i 
strength of vt peat sab ! 
A. It would have these good effects if there was any opportunity 
for their mantfestation, or, in other words, if they were not more 
than compensated by the drawbacks already mentioned. 
52 X 4. And the thicker the coating was, the more the drawbacks 
would exist, would they not? 
A. aoe would, 
53 X Q. Then if Carré could obtain the good effects of making his 
carbons vie and strong and conducting by a thin coat of zine or tin 
with the smallest amount of drawback, why should you infer that 
he meant to obtain those good etfects by using a thick coat with the 
greatest amount of drawbacks ? 
A. I do not think that Carré could obtain the rood effects 
644 mentioned with a coating sufficiently thin to escape such at 
amount of the drawbacks as would be fatal to the pract 
efficiency of the method. My reason for thinking that he would use 
a thick coating is not simply that he would choose to do so, but 
that he could not help it in following out the intention os eX- 


mn 


resses. 
) 4 X (). Does he express any other intention than to increase the 
length, strength, and conductivity of his carbon sticks by a metal 
seatinn: of zine or tin? 

A. None other, explicitly 

oo X Q. Supposing he wishes to increase all three, conld he not 
do it by a thin coating of two metals, except so far as their fusibility 
or fumes might interfere ? ; 

A. As tin is an extremely soft metal, and zine, galv: anic ally de- 
posited, “i very brittle one, do Hot think th: il he coul: | Ol bts Wn any 
substantial length and strength without using such a thickness of 
coating as would be fatal in its influence when the fusibility and 


fumes are considered. 


me ap ae, © ca 


SA eee gree ee 
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06 X Q. Would there be any practical difference between the 
length and strength obtained from copper or nickel applied as in 
the Brush patent and zine and tin of the same thickness? 

A. Not very much; because I do not think that the length and 
strength secured by the application of copper or nickel as in the 
second claim of the Brush patent would materially add to the length 
and strength of the carbon rods 

o7 X (). Does not the metal plating of the carbon render possible 
the employment of a larger stick, because for the same length there 
is less resistance ? 

A. It does. 

58 X Q. Does not metal-plating the carbon increase its conductiv- 
ity by diminishing its resistance ? 

A. It does. 

59 X Q. And a carbon that was made of an “ agglomeration of 

materials, many of which are very bad conductors,” and 
645 which was made solid, would have its increased resistance 

due to the bad conductors it contained corrected by a metal 
coating, would it not? 

A. It would. 

60 X Q. Then, if by applying a metal coating so as to reduce the 

resistance Mr. Carré would obtain, first, bya long carbon, and, second, 
a conducting carbon, and, thirdly, as you have just stated, a solid 
carbon made up as you in your direct examination stated Carre 
carbons were made up, why should Carré apply his zine or tin, his 
object being to obtain these results, thicker than is necessary to ob- 
tain them bv reducing the resistance when the thicker the coating 
of zine or tin 1s made the worse becam«s the drawbacks, which you 
» arise from their fumes or fusibility ? , 
A. Carré would not have ‘applied the coating thicker than was 
requisite to secure the length. Sire neth, and conductivity he had in 
View, but hh orde r to secure these he must, in my opinion, have ap- 
plied these metals in coating so thick as to develop the drawbacks 
allude d LO in a fatal degree. 

61 X Q. His language and substance is that he can make long, 
solid, and conducting carbons by coating them with zinc or tin. As 
| understand your answers to the 57th, 58th, and 59th eross-ques- 
tions, you state that these three advantages- may be had by reducing 
the resistance. <A thin coat of zine or tin will reduce the resistance. 
A thick coat of zine or tin will also, of course, reduce the resistance, 
but will enhance the difficulties arising from the fusibility of fumes 
of the metals named. Why, under such circumstances, should a 
person reading the passage you have referred to in Carré’s patent use 
a thick coating ? 

A. In the first place, let me point out that you seem to overlook 
one if not twoof the obj cts stated by Carré. In the first place, | ‘arré 
says that he proposes by the application of his coating to produce a 

long carbon. By this | understand that he expects the me- 
646 _ tallic coating to give such mechanical support to his agglom- 
erated rods as will make it possible to make and use them of 
considerable length. In the second place he says that the coating 
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will make the carbon solid. By this I underst and him to mean that 
the coating will be of sufficient mechanical strength to give solidity 
to the rod, and it is only in the third place, after enumerating these 
mechanical effects, that he says the coating will give conductivity. 
[t is, therefore, to my mind manifest, and I think it Would so ap- 
pear to any one attempting to follow this patent, that the coating 
must, 1n the first piace, be of such il thickness as would secure these 


i 
} 


mechanical advantages and need not be made thicker than these re- 
quirements call for, unless the conducting power of the rod were so 


reduced by the foreign substances that a yet greater thickness was 


requ lired to make it a good COll! ductor than was needed to secure 


mechanical strength. The minimum thickness indicated, therefore, 
would, I think, be that required to secure these mechanical condi- 
tions, and such a thickness, with the metals named, would, I think, 
be fa tal LO the « thereney of the rods for the reasons [ have already 
stated. Ido not think there is anything in my answers referred to 
In your question inconsistent with this view. 

G2 X (J. In answer to the 57th cross- qt uestion yo 1 admit that it 1s 
possible to employ a longer stick by means of and coating, be- 
cause it re luce > the resistance, and if you ire blind Lo the manifest 
disadvantages of a thick metal coating of any kind, as you have in 
your testimony mentioned, you can undoubtedly employ a longer 
carbon stick by mechanically strengthening through the envelope 
What warrant . ive you for assuming that a person would suppose 
by reaging Ca s paten eng he referred to increasing the length 
of the wt se L oy Oy esr ww in envelope so thick as to obtain the 
result by strengthening es earbon mechanieally with its obvious 


. ! | 
attendant disadvantages 7 


A. My warrant for the opinion I have expressed 1s, | think, found 

in the plain language of the patent, where the author Says as fol- 
lows 

647 “T obtain very long, solid, and conducting carbons,” ete. 

To my mind this ts a totally different thing from saying, 


lam enabled to use long carbons by rendering them better con- 
ductors 

And had any such idea been present in the mind of the patentee 
it seems to me quite impossible that he should have so completely 
failed to express it. Nothin 
more connection between the length of the carbon and its condue- 
tivity than between its solidity and conductivity. 

Any such relation is only to be reached by considerations der ave d 


in fact, in this passage suggests any 


from the use of the rods and not from — preparation, which 1s 
the subject of this passage, in which the author says = he makes 


his earb ns long, solid, and conducting » means of ; net i coat- 
Ing, and 16 nowilse suggests that the utility of of a long sts yn Is se- 
cured by the conductivity of said coating. While this is, | mink, 
perfectly obvious and Wol iid have been so at the date of this paten 

I do not think that the disadvantages already alluded to woul: F 
have been either obvious or known at that time, when the use of 
the electric light had received very little development. 


ott 
Sool 


C. HARRISON CONDIT ET AL. 409 
63 X Q. Then, as I understand you, when Carré says, I “ obtain” 
long carbons, he means that he is enabled to make them long, but 
doesn't mean that he is enabled to use them long; is that correct ? 

A. Not quite. It means that he is able to make them long, and 
does not mean that he is encouraged to try to make them long with 
a view to use a long carbon 

64 X Q. What object in making them long, unless there’s an ad- 
vantage in using them long? 

A. I should have added to my last answer, at the end, “for any 
particular reason.” In other words, what I understand is that 

Carré is here telling how he can make a long carbon, and is 
648 not explaining any of his reasons for desiring to make long 

carbons. There may have been many such reasons, the 
most natural one being that they might last longer. At the date of 
this patent, which wis before any attempt had been made to run a 
number of lights in series, | do not think that the question of more 
or less resistance, as affecting the length of a carbon rod which could 
be used, would be at all | prominent one it the mind either of the 
inventor or a reader of the pat nt. 

65 X Q. Was there any object, at the date of Carré’s patent, of 
making the carbon long, except that it was an advantage to use it 
long ? 

A. No object. 

66 X Q. Was there any advantage in making it with increased 
conductivity, except to be able to use it with its increased con- 
ductivity ” | 

A. None 

67 X \) Regarding the process Ol manufacture, can you make a 
longer carbon, within the limits of any carbon suitable for use in 
any electric lamp known at the date of Carré’s patent, with a thick 
metal coating than you can with a thin‘ 

A. If the carbon is of a composite and, consequently, possibly 
fragile character, then, by means of a thick metal coating, you can 
unquestionably make a longer carbon — fit for use than you can 
with a thin. 

68 X Q. Suppose nickel or copper was galvanically deposited upon 
either an ordinary carbon or one with foreign material mixed so 
thick as to increase the length, strength, and toughness of the car- 
bon, what would be the result in use of having so thick a coat of 
copper or nickel ? 

A. I think it would seriously interfere with its use by causing 
drops of metal to fall down and a considerable amount of metallic 
vapor to ascend, and also by causing a sputtering and irregularity 
in the light. 

69 X Q. Mr. Brush, in his patent, says, “ providing the 

649 covering to the carbons as above specified ” (the preferred 

method specified being electroplating) ‘“ results,” among cer- 

tain enumerated advantages, in “ the ability toemploy much longer 

sticks” and “in increasing the strength and toughness of the car- 

bon sticks” and “in making practicable the employment of foreign 

matter mixed with the carbon.” Does this imply that the copper 
o2—314 
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Or nickel LO be apt plie “«] SO thie k as Lo increase the length, strength 
and toughne ss of the carbon ? 

A In the fi place, do not consi ler th: it the vords “the cover- 
ing to the carbon, as above specified,” are in any way limited to 

| ( ectrop! iting, but include the formation of the sticks by enclosing 

) curbon 1b a met: tube or Wrap} ing a ribbon ‘I metal around il stick 
of carbon, and the advantages enumerated are be obtained. 
in some cases, from one, and in other cases, from all the methods of 
preparation. Manifestly the increase of strength would be vastly 
greater where the carbon was formed within a metal tube than 
where it was electroplated, and the necessities of the manufactur 
would n anifestly Cail lor a greater hickness of the metal coating 
when this metal tube was used. ‘Therefore I think it is manifest 
that w innot deduce the conclusion that all these advantages were 

Intende to be uumed equally ror all the ae and hence do 

1} LhlbkK Lhabt the cde scription warrants in asst itil y that the mets il- 
COU Carpol Cc} iimed in the second claim had ‘ts stre neth o1 tough- 
ness materially increased by the copper coating 

70 X Q. What do you understand by the epithet “solid” as ap- 
plied to Carr s carbons? ' 

\. Substantial! 

71 X Q. Doesn't it involve the idea of solid in the sense of com- 
pact or bard ? 

A \ tL ih nis connection because [ S( no way in whicl the 
he all ~ALINYe WO ild lan thie CArOON compact or hard, wi! lt 
could make it solid in the sense of being substantial, as distinguished 

from flimsy, weak, or easily broken 
Dov 2 \ i, Is hot Carre one of} the « ldes | and most ext nsive 
manufacturers of carbons known in th art? 

A. IL have known of his carbons for many years, but I know 
nothing about the extent of his manufactures 

And being further examined by Mr. Wirrer: 

73 KR. D. Q. Generally speaking, when an article is directed to be 
ele roplated is it a thin or thick coating that 1s meant—Il mean 
when there are no other words of indication ? 

A. ‘Thin 

HENRY MORTON. 

Subscribed and sworn to before me this 23d . of Oct., 1885. 

CHARLES TERRY. ' 
Notary Publ Neu York (0 
651 Deposition of Charles R. Cross ( Recalled). 


Direct examination by CausTten Browne, Esq., of counsel for 
complainants.: 
1 Q. Please state a little mo fully the details of your observa- 


Nov. 


Boston, 


the defendants’ lamps explained 
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by you in your preceding deposition given in this case and found 
in answer to interrogatory 11, on pages 595-598 of complainants’ 


record, particularly as to thequantity of light, strength of current, ad- 
justments of lamp, ete., that you made in that line of experiments 


A. In the experiments referred to with the Weston lamps I always 


ran them in such a manner as to give a light of the brillianey ordi- 


nariry obtains d wit! 


| 


»such lamps. and invariably took pains to so 


ir | = ’ | 7 *| he yy ‘ 7 : : . ’ ‘ 
adjust the strength of current an | | ‘noth of are as to secure that re- 


sult. The current strength was kept at 20 empéres as nearly as 
possible, and the Weston dynamo, furnishing the current. was run 
at a speed of about 700 revolutions, except when two lamps were 
placed in series. Then its speed was increased so as to bring the 
current up to its normal amount. The are was approximately 7, 


ese experiments, as [ have already explained, 
[ operated the lamp under different conditions as to adjustment, so 
he clamp was off the floor for a considerable 
portion of the time, or even the larger part of the time, during which 
It was burning 

The different conditions of adjustment to which I have referred 
were attended by no difference of illuminating power which at- 
tracted my attention at the time. and I know that there was no ma- 
terial difference in this respect or it would certainly have attracted 
my attention, as the object of investigation at that time was to as- 


that in some cases | 


| ‘ + . ] : , . 5 | 
certain What Was In fa the relation of the parts oF the 
+4 r —T oo) w ’ » far « -naw 
6952 Weston lamp when burning in what was, so far as | knew, 
] } ; a , 
Its Hhormal wmode OF operation. 


iL. 8. | J. HENRY TAYLOR, 
kramin r [} ». Cir. f 7- Mass Dist 


New York, Nov. 19, 1883. 

Parties met pursuant to adjournment. 

Present: Counsel as befor 

Henry Morroy, recalled on behalf of complainants, deposes and 
Suys : 

Complainants’ counsel puts in evidence certified copies from the 
United States Patent Othee of the models filed in that office with 
application for the metal-plated carbon patent in suit, No. 196,425, 
granted October 23, 1877, and they are marked “ ¢ omplainants’ lUx- 
hibit Patent Office Models, Brush (‘arbons.”’ 


1 Q. Have you measured the resistances of the carbons herewith 
shown vou, and which are mark ew. fom pl: inants’ Exhibit Patent 
) hice Mod Is, Brush Carbons ' an 1, if yea, Will you please state 


what vou found those res! 


; 
: 
: 
' 
; 
' 


| 
| 


and Sworti to testify the trut!| + | 
truth in the matter of controver 
KDMUND Wermore. Esqa.. de) 


6Hd0 EDWARD Weston, a witness of law 
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A. I have measured the resistances of the uncoated carbon and 
the electron! 


plated earbon of this set referred to. and I found them 
; 


I I 
} ‘ t} t > . i oe} ; >~ , | | . » +1 ] + we 
LO De, Tor the mcoated Carvon, V.20 OF one ohm., and tor toe electro- 
piated carbon. U.OYZ4S of one ohm. 
>” «cy .% r : " 
695 he resistance of the earbon surrounded with sheet copper 
+ 1% 


Was too Small to be eet asured with accuracy by the means at 
ny COUMMIAaANG 


HENRY MORTON. 


Subseribed and sworn to before me this 19th Nov.. 1883 


: 


LL. 8.] C. A. TERRY, Notary 
tes, Southern District of New 
K) Brusu and Tue Brusy Evectric Company 


C, HARRISON ConpitT. JosepH Hanson. and ABRAHAM VAN WINKLI 


Doing Business as Condit. Hanson & Van Winkle 


> ry . . ! * : , 
P} anyis | ] mina at it] : iT) Line part Ol} | i’ de! nadants 3 ie] 
— ’ ’ t 
and pursuant to the 6/th rule, In equity, as amended, of the Su- 
por ne Court « LI lited States ind WUnae!l and pursuant LO an 
. } : | — ++ | ] ' ’ i. i] _ 
order mad mo en ed cuuUus Lr) il | } i Cierk § 
(x : 4 - ) 
Ome O})} | i i i t , i’ | wary. LSS? pberore lam we \ Ren 
' 
Wic, Shy ii CAAMINE! 
’ j i] ) H 
NEWARK, N. J.. Feb. 10th, 1S8S2—11 a. m 
, i; : ’ ‘7 ; 7 rte 
Parties rit | IPsSual 5 i{ 
= F » ] ] 
Present: Causten Browne, Esq., of counsel for complainants; Ed 
. : . . “ . + 
mund Wetmore. Esq... of counsel for defendants 


: . . ’ ; ’ . } ] | 
. | ’ + >) F ;) ‘ tS ty ,Y , l«, " sy? ee 
part of th gefendants, having been OY Ine rst duly cautioned 


| () What Is youl erieeee age, residen: and oc Ipation ) 

A. Edward Weston; age, 31: Newark, N. J.: o Ipation, chemist 
ind electrician. 

)() Pl, ase state wh az ¢ Aperience vou have h 1d aS an eli err in. ’ 
specially in reiation to the manutacture ana operation of electric 


lights and mach hery 


os 


a —— : >a eees pi« . é | ay } " . , 
dates from a very early period. Whena boy I had yreat taste fot 
. } " : e ’ . 
° ,err? vé ‘ + hy ye i '* } 
APC! MnIeCNLAL WOrK In) bi) 5 ii s—CHeMISLT\ ifht] ELE ricits \I 
_— , ~wA? ] | - *® } } 
nrst experience With the production of ¢ ric light—I cannot ex 


‘ . *% -eoe ¢ 
ii ; eee eee eee Liie@m. 


A. My first experience in experimental] 
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ing purposes. Subsequently, and about the year 1870 or ’71 

near as I can now recollect), | took the position as chemist and 
electrician to the American Nickel Plating Co. in New York, a posi- 
tion which I occupied for about one year—until the company ceased 
operations. Later on I took a similar situation with the Silver 
Nickel Plating Co., in West street, New York. I remained with 
this company also about one Vi ar, and left them to devote my atten- 
tion to the introduct ion of a new galvanic battery. In the winter 
of 1872 r '73 [commenced business at 80 Elm street, New York 
city, soviet formed a partnership with Mr. ( George J. Harris for 


he purpose re a lucting a general el roplating business. A few 

months after this copartnership was Seunall and we had established 
er wt | devoted my attention to the construction of 

656 dynamo-electric machine to be used as a substitute for the 
galvanic batteries which were then commonly used for de- 


positing metals from their solutions. From that time up to the 
present [ have been engaged more or less in the construction and 


sale of such machines for various purposes ‘luding the construe- 
tion of machines for producing ; the electric agp have sold and 
put up a larg number of machines in various parte, 

> Q. Have you made inventions in electric lighting apparatus and 


taken out patents therefor ? 

A. Yes, sir 

1 (. Have you read and do you understand the specification of 
Brush’s patent for an improv nent in metal-plate ! carbons for elec- 
trical illuminating points, being one of the patents in suit, and are 
you familiar with the article of manufacture therein deseribed ? 

A. I have read the specification and think I an lerstan | the same 
and am familiar with the article of manufacture therein described 

oO (. Have you ever made metal-plated carbons for electrical 
illuminating points substantially the same as those so described ? 

A. Yes, sir; a very large number. 

6 Q. Please state when vou first made such metal-plated carbons 
fille d de = rit e fully such CarToOOnNS an what you did onl that occasion 
and where it was, 

A. I first made metal-plated carbons for illuminating points In 
the year IS73 at No St) Kelm street. N. 7. They were used for the 
production of electric light with the first successful dynamo-electric 
machine which I built. The machine in question was designed ex- 
pressly for the purpose of el ee iting. It differed, however, from 
the machines which are in general use for that purpose at the present 
time. The machine had two armatures, one of which was wound 

with comparatively fine wire; the other was wound with a 
657 copper strip orribbon. The: irmature which was wound with 

thin wire was used to excite the field magnet, and the other 
armature was used to furnish the current necessary to deposit the 
metals, which we were then depositing from their solutions, V1z.. 
gold, silver, nickel, and copper. The armature which was used for 
exciting the field m ignet had a much higher electro-motive force 
than the other armature which was wound with strips of copper 
This thin wire armature would furnish a current which would fairly 
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run an electric light. To show the light I cut some carbons from 
some of the carbon plates, which were in the shop, and wound wire 
i 


around them to secure a connection. and introduced | 
; ' 
circuit of the machine. In this wav an electric holt WaS ODLAINE 


: ’ . ’ ; 
but, owing to the imperfect contact ol the conductors and the ear- 
: 


» , : } . ry 1 . 
bons, the conductors and carbons became quite hot. lo obviate tl 
} | it. ' } 4] se} . " " -*. r ] ‘ " e nm 
difficult piace i tne carvons 1) a COPper-piatinge SOLULION, Wille 

‘ 4 ‘ 


ie same room, and deposited copper upon the same. T 
, be Des : } ' 
CATDONS then answered their purpose admirably, and rethained Col 
} 17 ‘ —" — 7. ; ' ‘ } 71 
parative iv Cc ytd at all olner polnts @xXcr pl the pom at woicn | 


oun } ; } ; ° } | ‘) 
i). About what was tne size ot thnese carbons 


A. The carbons were about six inches long and from § to $ in 
square. The endsat which the are was to be produced were point 
or, more properly speaking, filed re in a manner similar to car- 
bons which are now used for elect oliti ne purposes, 

SQ. About how far down the salina stick was the conduct! 


A. Not OVOP ani inch from thre square end of the carbon 
etallic Onve lope of Copper }) 


troplatine cover 


ri} ie — . » eI ] yr 4] . rs 
A Lhe metallic envelope covered nearly the whole of the carbo! 


} ’ } ' 
ie@aving only the tapered is exposed 
; . } } ‘) 
10 Q. How do you fix this date 


= | ] } } 
chine and trom the act that [ had some busin 38 WILK Ul 
’ ’ 
Unitea Nickel Company in that veat 
, | | ? , 

ll Q. When is the next occasion when you remember making 
| } y ’ t ’ ’ ) | ‘7% ; : , sy? " | ] ] 
USIII¢ rCLali-pilaved Carvoons Io! Uthniba IF POEs, alle piease a 

} | : ® . ? i] 
SC] e Lt CULPuooris wh} ) vou may state vou mad OF Used 
, , 
’ | wri t . 
\ In Line ea Yy part o ios, some time 1h thie month ol \ rid ¢ 
} ’ | , 
Ma Oot that \ i] hes earbons were cut trom piates OL Ci ) 

} oe | , | Rr ir heyv w 
and were about ¢ of an inch thick, possibly a ilttie less; they we 

| ; 2 ’ 7 ° - 

Lweive Inches long and about 2? of an inch square: they were coaté 
a to} +} een, er +} 
With ¢ pel DV the electroly ic he hod. 


' ' ' = 7. } 
12 Q. Please state what is the difference. if anv. between the electro- 


A. Non - the terms are svnonyvmous. 


14]. Mention any circumstances ig enables you to fix the 


j | | , ad &. 
{f this use as earlv as April or May. 1876. 

rer , ; acai Ds . _ . . 
A. There are several circumstances which enable me to fix 1 


aced on bv the ele 


+ 
? 
Minh lth Lone 


date. In the month of April I was consulted by Mr. Eberhar 


4" : - . nad Son } .. ] 
aber, pencil manufacturer, i relation to his nickel “pla Ling solution 
. 
] | 23 } 
t Wiis not Worl KID prop I ' fT) j at wants (] ieee: Ce oOne ts pul iT in (TOO | 
working order. I went over to his factory to examine the electr 
- a. ¥ , ‘ es 2% } " | i P ‘| . ; 5 , : ’ . 
plating apparatus which he was then using and brought back wit 


me a sample of the solution for analysis. Upon examination of the 
same I found the cause of the trouble with the solution, and wet 
over to his factory to get the solution in proper running ord 


+ 
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also sent him a number of the nickel anodes, for which I obtained 


a patent, dated August 3d, 1875. Before getting the solution in 
really good running order I had to make several visits to his 


6Hov factory, and between these visits I was doing some experl- 

mental work upon electric lights, and built a large dynamo- 
electric machine for this pUPpost In testing Lhe machine | used 
the metal-coated carbon POllts ind carelessly ex posed inysell to the 


powerful rays produced by the light and the green flame produced 
by the copper whenever globules from the metal coating came in 
the are. ‘Lhe consequence was | had a very severe attack of inflam- 
ination of the cvyes, and was confined to ny room ior two days and 
did not leave the house for three days. I distinetlv recollect writing 
u note to Mr aber or Mr seh ify. the superintend nt of his factory, 
whilethe bandages werestillonmyeyes. Anothercireumstance which 
enables me to fix the date is the fact that this machine which was 
used for the production of light was one of a lot of five or six which 
differed materially in mechanical construction from any which we 
had before constructed: and the fact that I sold one of these ma- 
chines to Messrs. Richardsony Boynton & Co., the large stove manu- 
lacturers, on or before the 20th of May, 1876. 

15 Q. Please state if you have found any memorandum, and, if 
so, What, that confirms your recollection of the date when you did 
this work for Faber or sold the machines to Messrs. Richardson, 
Boy nton & Co. 

A. | have found memoranda which confirm the dates given in 
my previous aliswer as the time of the use of the metal-coated car- 
bon. Ihaveinmy hand a book in which the accounts between Messrs. 
Stevens, Roberts & Havell, of Washington street, Newark, and my- 
self were kept. ‘he aforenamed firm were engaged with mein the 
manufacture and sale of the patent nickel anodes to which I have 
referred in a previous answer. Mr. Faber is charged with 14 of the 
patent anodes on Aprii 7th, 1876. Messrs. Richardson, Boyn- 

ton & Co. are also charged with 10 of the same kind of anodes. 
HOU On May 20th, 1876, Messrs Richardson, Boynton WwW Co. are 
charged with One larga Westou machine. 

16 Q. Please point out the entries to which you refer, that the ex- 
aminer may copy them into the record. 


“April 7th. E. Faber.-_-- RIOR ee a We ND $1,899 50 
14—6 x 12.5 anodes 
70 +6 i ae es: eels 9907 HO 
] + sets connections, SO -—e@2 eae ceee 1] JU 


309 40 


| i Richardson, Boynton & Co. 
10-5 6x 10 anodes 


AQ) “ } MES RP =: ecotietiiainiaaall 212 HO 
10 sets connections —- steel iainaeciaiieieiai aaa 7 30 


220 00” 


“May 20th. Richardson, Boynton & Co.: 
7 . . . ' 
L Te Wentet MAGNING.....ccccnnnsie tncmmaeiin 400 00 
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17 (J. Are the above entries correct copies of the original in your 
hand, and under what year do th ley appear ? 

A. They are correct copies; they appear in the year 1876 

1S Q. Were these m tal-plated carbons used by you in the vear 
1876 metal-plated by you or under your direction? 

A. Some of thi m were metal-plated by myself; others were metal- 
plated under my direction. 

19 Q. Have you used these metal-plated carbons since April or 
May, 1876? And, 1f so, please state to what extent and how that 
use has been in respect to being continuous or otherwise. 

A. Yes, sir; the copper-coated carbons were used almost contin- 
lv f | ime up to the present time; there was, however, 
but little outside demand forthe same until 1877. The metal-coated 
carbons were used not only in experimental work, but also to light 
our shops, in the latter part of 1876 or 1877; in the latter part of 
1876 | put up a copper-plating vat for the express purpose of coat- 


nYg Lone ecarvons with Copper. 
bb] 20 Q. What had you used prior to your building the vat 


o electroplate the carbons ? 
. : ° . } ] 
\. A glass iar about eight inches deep, six inches wide, and about 
, } ' a | | . ° 2 ; 4 ; 
hine inehnes iong the jar might possibiy not have been so deep as 


21 Q Vo you find All memorand | um which confirms your recol- 
lection that a tank for electr plating carbons was made in the fall 
sec th Amid, if 00; lense ahake aad it is and read it to the ex- 
amine that he may copy if. 

A. ‘Yes, I do; in October, 1876, there is a charge agains Lue COn- 
cern of Slevins, Roberts ®& Havell, and charged to the machine 
account of blue vitriol, which is the sait commonly used in making 
the copper electroplating solution ; the date is October 27, 1876 


} 


( } O- 
(lectober. 1876 


4 | 5 p. ‘ 
>, Condit. Hanson c\ (Oo. 


EE ER AT eM ery ee A an 
Quicksilver ...--- a TNE SEN ITEMS KIMI 2.19 
4 Nickel Sohne wows sii sak i sala scien ee tite tn Terms cennhc eit emia: Uinta niin sii 15.60 
> IEE OEE chtnen-coena: oe waite ay teiantventeeneedieeneie eee eneeieeanes 1.50 
16. Nickel . saveineaty eeareasineiat ae thenihiathmamn: init iii (0.00 
OLE ONCE CTE AL ae he 1.30 
OR Me ES SNE Se ST IE 4.00 


91. Nic ‘kel void LP MM a aR E ee REMI RE A Ey 
ON eee mn 2 40 


48 Nickel . 


elle lee ee ee ee ee ee ee ee ee ee ee ee . OUe.LULmLe ee 


I will state here that the accounts of Slevins, Roberts*& Havell 
were kept separate from the dvnamo-electric machine and carbon 
anode business, the dvnamo-electric machine business being charged 

th all goods received and credited with all goods sent out ; in fact, 
the book from which you have made the extract shows only such 
accounts as affected this business. The sulphate of copper was used 
for the preparation of copper solution to fill the small tank, of about 


oe 
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ten or twelve gallons, for the purpose of electroplating the 


Ho62 


carbons of copper, havit 


; 


i¢ found that it was inconvenient to 


coat such numbers as I then required in the small jar. 


22 Q. Did you use these m¢ 


li 


il-plated carbons which you have de- 


scribed in electric lamps during the year 1876? 

A. Y CS, Si] Se 

23 Q. Have you one of the old electric lamps in which you used 
said carbons during the period inquired of, and will you please pro- 
duce the same ? 

A. I have a part of one and another lamp almost complete, and 
hereby produce the same 

Counsel for defendants now offers them in evidence, and they are 
marked “ Defendants’ Exhibit Hand Lamp” and “ Defendants’ Ex- 
hibit Automatic Lamp, J. A. R., special examiner.” 

24 Q. How did you fit the carbons to the small orifices which ap- 
pear for the ecarbon-holders exhibit marked “ Defendants’ Ex- 
hibit Hand Lamp 

A. The carbons were redu filing away part of one end pre- 
paratory to introducing. them o the electroplating bath so as to 
fit the holder. In the exhibit marked “ De fendante Exhibit Hand 
Lamp” part of the lower ca holder is missing. The lower car- 
bon:holder had a dise of brass i astem in the centre of the dise, 
which fitted into the vertical ‘ket on the horizontal slotted arm 
which is now on the lamp his dise had a number of holes around 
it or near its eda And al ingles to the pla ine of the dise. 
These holes were used | . irpose of holding the carbons, of 
which a number could be the lower holder. The slotted 
arm and dise enabled you the position of the lower carbons 
In relation to the upper so tha ight could be thrown mainly In 
one direction or in anothe! I si red 

25 Q. Do you remember ‘casion when you gave a public 
exhibition, in which you us lamp, ' ‘ Defendants rE xhibit Hand 

Lamp, J. A. R., spe examiner,’ with the copper-coated 
663 carbons: and. if so. what was the occasion and how do you 
fix its date? 

A. I do distinetly revollect such occasion. .I delivered a lecture 
Ol) thi dyn amo-electrie rw i and its Uses bef re the New: ark 
Scientific Association March 16th, 1877. On thisoccasion the lamp, 
‘Defendants’ Exhibit Hand Lamp,” was used, and copper-coated 
carbons were used in it ae ie date by a report of the lecture 
which appeared in the daily papers of the following day, viz., March 
l7th, 1877. 

26 Q 7 point of efficiency and perfection, how did these metal- 
plated Cc bons or electrical uminating points which you have de- 
caliiad as made and 1 uin 1S8i5 and subsequently com- 
pare with thi sallniat carbon sticks copper-plated used in electric 


rl 
like 


lamps at the present time 
Defendants’ Carbon ? 


A. 


03—3 ] 4 


Lil 


e specimen, Complainants’ Exhibit 


They were identical in all respects. 


2 aoe a 


, 
| 
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+>"? _ , " ] ] 5 ] ] ve . : 72 

és \). At the Lime you made the metal-plated carbons. 1h) 18/5, 

| { carbon could be elec- 

troplated with copper? And, if yea, please give any instance that 


se 


Was 1b KNOWN 1n the art oO] electroplating tha 


. 
. : 
+ ; . . ’ ‘ , 
’ ' : cur #4 . si : ’ : 7 . ' “4” . of y i t 
Vou KNOW In Which dises or pilates of carbon Were electropiat 
. [ ‘ 
, , 
’ | ; s\ . , ? ¢ Dan 
\. It was known, and several patents had been granted to pe 
; , . 
S() ior Coating cal mm with coppel in order to secure vood contact, 
} , ’ : ’ : ' 
*) } ’ |} if ° i . ’ Bavare. ’ = , * 7 ++ on we } . . ‘aa ‘ 
and thus aecreas ae resistance which carbon offers to thi pussapye 
’ 
; ae ' 
‘ . 4 va a = . i erg j ' - ' ’ 3 
Or an eiectl current. Amongst othe Lhings to waich It was to bi 
| ] - | ; ‘ , | ¥ 
Or had oeen applied were carbons used as the negative eiement Ol 
. . , 
4 . ; >t : ? 
Feit \ C DALLeErTIes Priol LO Uli date wre us d Lhe copper-coates 
' ’ a: } ' P "<)> 
Ciil mh DOT mor the production Oot electric light, in the veal Si, 
baldi I C eChnad Ol \ \uUtTnver Of CAaPVUOTL Piales W I A 
| ; : j +] is _ ; . s fino | » thy, rylir.- 
™{ 1) ie ’ if Pk wh i Uailt HUSLIECSS O Nich ~TPict ph , oe i if 
| 
; ae + } ‘ 
pO ' ; ttit cy Lil ‘ te nit LO Lt) i} — ‘ \ i i iC ill i i i‘ 
‘33 ; ’ : : ’ 1) ; 7 i ry | tine | +l, 
anode Proper hh aANl CleCCLPopliatinhy Oath. 
+} ; a ‘ a1 } ? " ." : ] 7 1 ’ 
40 J What Was Llit =1ze of the p mires LIUS COoOALea Wi) l ¢ 1t 
: : 
f) | } ‘ thy ’ ,y yt it ’ ry i ’ ’ ; 4 ‘ , 7 
: 1) i i i Wiis il ‘ PeLt is’ id it | yy ¢ i 2G, ii il » on i » ida 
’ ‘ 
; | ; } — . 
function did the coating thus applied pe m 
: : 
, 5 
' * " 5 : " +) ’ ’ 
\ Phe Prices vere aboul O Inenes wide. iz Ciies LONG Bete Th) 
| : ’ ’ I] ripiecy ‘ ry? i at } | 
_ iis vil ‘ bit CUradvuitit? Wiis Prod Ceu UY cit A/)? . 
' 
i 4] " ; ‘ 4 ’ 
red the same tunction as the copp nn ie Cal 7 : 
‘ , j +} . , + * 
ij { { i:} li 1'¢ itice | il res isi Lil it ‘ 7 (>) 
) i ‘ | ; _ . | 
LJ) i i i POLLOW II r CT] ry it) Liie ct uit OOOK Vou Prod 1c ‘ 
- | { whe | . | ’ ; + ; 
UJ i (lel {) \Iay loth iOdg 4 leet ciamp, LoV P| i> >» al 
; ‘ ' 
\ i K | \\ \ Li al iiti 4 rcicrTs 
4 
: . : 5 
’ ’ ; ; ¢ . . ] . ‘% f . 
\ rie — ers to ah electri beltiiy) vi) | Was PUPCIIASeG 
1 , ’ ' 
) : ’ ‘ ‘ " , . 
Ai \? i vi ~ > , tk A ‘ thik ‘ 1} ‘)i Ni ‘\ \ , ™ L iin oO Be ‘ [- 
: 
: : " } 5 . 
fe} cy\\ (>] \\ etner ty mim? pel ne / | Ti) mari oO IO one 


} ' ’ } ze 
‘7 7. _ . + « ‘ ; : + 7 | ; . : 
Wy AJ LO Yc rethi mpvoel CLODOLLI what Lime that MmmMmpD Was Gdellvered 


‘ ‘ , P = a . } + - : —= ’ : 
iN i do not know exacti\ Whnelh 1b Was dGeilvered, OU nave Ho 


qgoup .. 4 iS «le yvered,: DeTore If Was pald fol 
’ , . 7 7 
a J \\ Ul > Lt ' isC as SOO) as lt Was adeilvere (i, and, 
I] r What purpose / 
’ } 7 ’ 
\. It was put in use as soon as delivered, and was used to light 
' : 


do») . Do you know whether at or prior to 1875 carbon battery 
plates had been electroplated with copper ? 

A. | eannot Say that | now recollect any particular instance of 
having seen such copper-coated battery plates prior to that time, but 
Iny Impression is that | did. I am inelined to think that I depos- 
ited copper on such battery plates while I was in the employ of the 

American Nickel Plating Company 

665 o4 Q. Have you read and do you understand French pat- 
ent of Revni r’, dated Ly cem be r Lith, LS7o, a COPY Ol which 


\ 
A. I have read it. and believe I understand the same. 


tRISON CONDIT ET AL. 419 


In what respect 
from Lnat deser] 


— 


Defendants COUTTS at 


~~ 


will you produ 
immersed 1n a zine 


en no wes sn 
bon is immersed in molt 


he invention therein described differ 
fication of the Brush patent for an 

irbons for electrical illuminating 
6] 


n this examination ? 


certified copy of the Raynier patent 
its’ Exhibit No. 3, J. A. R..s special 


is as follows: The said Reynier pat- 


’ see] 


bat Loe coating can be made par 


d DY the words quoted ) 


the art by which —— ge of 
n yore other than « electroplating 


Py ) 


f the term “ galvanisation” applied 
” Can you state what is the 
rm as applied LO coating iron with 


n the case to which you refer, is 

ig Iron with zine by im- 
ich has been rendered chemically 
The zine combines with the iron to 
the iron to a certain extent. After 
the b: ith. hows ver, the outer surtace 


SS Or CoOatLll 


: y * ] y , 
yf Tive coating 2) metallic Zitic. 
| ! | | 
1 zine by the electrolytic method 
" . +. ss 
tn zine, and 1n thie eariv staves of 


or less employed and patents were 
purpose The coating obtained in 
efficient In protecting tne iron trom 
air, and has practically fallen into 
what in this way the product, viz., 
is galvanized iron in the art from 
ubstantially the same in both cases, 
mat rially. This IO doubt f Xp al 
ppl d to the process now commonly 


iting of zine to a carbon stick by 
same way that iron is coated with 


what is popularly known as galva- 
stick of “arbon the end of which has 
‘ara 
Waibvil 


wh method by which such a coating 
es not alloy with zine, consequently 
the surface of carbon when the car- 
ic. I have a piece of carbon which 


largely used by other parties since a short time after I first made it 
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shows this very plainly. The end which is s! 
the presence of the thin film of oxide of zine has been immersed 
several times in melted zine. 


lg 
Pr 


Defendants’ counsel offers in evidence the carbon dipped in zine, 


marked “ Defendants’ Exhibit Carbon Dipped in Zine, J. A. R., 


special examiner.” 


Adjourned to Tuesday, February 14th, 11 a. m. 


667 NewArRK, N. J., Turespay, Feb’y 14th, 1882—11 a. m. 
Met pursuant to adjournment. 


Present: Causten browne, Iisq., of counsel for complainants, and 


. 7 ’ . , 
Kdmund Wetmore, Isq., of counsel ior detendants. 
Cross-examination of Mr. Weston postpon 

‘ ’ 
, 


Sel. 


} 
cf 
d by consent of coun- 

NEW YORK. March 1Gth. 1889 

Met pursuant LO nevice 
Present: Causten Browne, Esq., Mr. Leggett, and Mr. Christy, of 
counsel for complainants, and Kdmund Wetmore, Esq., of counsel 


° . ? 
for defendants. 


further examination of the witness. EDWARD WESTON. by 


1() () Please nroduce any old hie tal plated carbons vou nave found 
since your last examination, state where you found them, and iden- 
tify any of Loner th) il you can as to date 

A. I have in my hand a metal-coated carbon, which was cut from 

| . } 


a piate of carvon whi hh, irom 1tS Appr irance, | [i e| positive In StaLling 


; ‘ 


} } " 
was made in the year 15/6 


Defendants’ counsel offers in evidence the metal-coated carbon 
marked “ Defendants’ Exhibit Metal-Coated Carbon, Made in 1876, 


* + 
A 


re al eT 1 sone 
[ have also some larger carbons, which were made in the yeat 


LS/ i. 


Defendants’ counsel offers in evidence larger carbons, marked 

“ Defendants’ Exhibit Larger Carbons. Made in 1877.‘ B’” 
All these carbons were made in diesor molds and pressed laterally. 
The carbons then made by lateral] pressure were always square. 


’ 


- magia . aa ~ vase as 
668 This form | subsequently modified by changing the dies o1 
? ; 


~~ . 
- 


fore. The change in) the 
moulds enabled me to produ: cylindrical sticks or rods, of which I 
otter Some sam pl S 


] } 
moulds and pre SSiq) miLeralilyv us 


Defendants’ counsel offers in evidence the cylindrical sticks or 
rods marked “ Defendants’ Exhibit Cylindrical Sticks er Rods ‘ CY ” 


This form of laterally pressed cylindrical carbon has been very 


htly discolored by 


Se eee ee 


TE i ae 
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All the specimens of carbons here offered in evidence are remnants 
of carbons that had been preserved in a drawer in my laboratory in 
Newark. 


And being cross-examined by Mr. Browne: 


41 X /. Were you aware be ore preparing to clve your testi- 
mony in this case, that the earliest date at which Mr. Brush could 
prove himself to oe made a copper-coated carbon for electric 
ligltting, or to have described it to any one, was April, 1877? 

A. No. Twill state here, however, that | was aware of the result 
of an interference between Moses G. Farmer and Mr. Brush, and 
the decision Intl this Case, be ileve, appeared in the ‘ fticial Gazette 
of the Patent office. ‘To the best of my recollection at the present 
moment some such date as mentioned by you was fixed by the office 
as the real date of Mr brush's alleged Invention will also stute 
here (counsel lor comp! Wmnants objects LO any statements except in 
answer to the question) that long prior to the commencement of this 
suit | informed Mr. Leggett, } we In | this suit for Mr. Brush, in 
the presence of Mr. Edward Kk. Quimby, that I had coated carbons 
with copper some years prior to om date of Brush’s patent. 

> (J What was the date of the publicat ion of the ‘Official 

Gazette to which you r ler 
O69 A. I don’t know, as I took no particular pains to fix the 
date in my mind, and have never looked at it since | first 
received the Gazette. 


‘ . , ° ' + ’ 
Counsel for complainants object to the passage beginning with 
and including the word “ as,” and continuing through the sentence, 


AS Now re sponsive 


X Q. State your best recollection as to the time when you saw 
that publication. 

A. Bearing in mind what I have before said in relation to this 
matter, I do not feel prepared to hazard a guess; still, if you Insist 
upon it, I will state what I think was the da think it wasin the 
vear 1S7%. 

- 44 XQ. Is that guess-work or best recollection—which ? 

A. There are no correlative circumstances which will enable me 
to fix the date, and it may be considered a little of both. 

15 X Q. You never read the testimony of Brush or his prelimi- 
nary statement in that interference case, | sup pose ? 

A. Not until after the completion in chief in this case, or until 
after the most of the testimony had been put in, at any rate. In 
other words, I first saw a copy of the testimony of Mr. Brush in the 
Cause referre d LO aft ter all, Or neariy all, of my testimony in the direct 
examination had been om ided at the Continental Hotel in 
Newark. 

46 X Q. In your sixth answer, speaking of what you did at No. 
80 Elm street, you say: “ To show the light I cut some carbons from 
some of the carbon plates which were in the shop and wound wire 
around them to secure a connection, and introduced them in the 


> 
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A. Because thie “are will ther 


more than if it were short. A 
fr one, owing to the fact that the varia- 


ter of the carbons than a lon 


tious in the length of the are 


1 travel around the carbon point much 
short are is more confined to the cen- 


are much smaller with a moderately 


short one than with a long on 


ihe 
- ; 4 ’ | 
ot \ \) Hlow does tne melt 
bon, when it 1s of tull diame 


’ 
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MOlnliow the Suriace OI thie card 


so get io tive nT 4 
In various wavs. Carb 


and most alwavs contain si 


’ 


Or metais, Slilca or Slilcates. or other earthy lin purities, 


, 
» 7 ivf 
ILO little s 


: : 1 
’ : ’ ‘ = : 
Lies DOC Pe i] ‘| CLL Laat ' 
; } ‘ : 
7 ‘y} ' ,) ; 
. PLALIAG Li} PM] its }i Line { ; 
: 

’ ’ : ~~ : 4 | } 
Ore — » “ERIE t)i Lire’ (>t) 
: 

‘i, iy ; . , 
eae i PLaNaif ms. aTFe CACCII > 
. ‘ ] 
' ; ’ 
ri¢ iret \ {>i pies i i ~ i 
> 
’ 
wairere }) | Clit 4 ‘Fi ~ Ci 
s ’ ™ + 
1} : ‘3 ' ati’ ii > 4 
mo) : : 
Oz Lf) NCciiined SLUCS I 
; 
| . fa ¥ ’ * " 
i ; i i .eAe | 
~ ~~ 
i ’ ’ ’ 
i iL] i iihil ; bd 
, , i . 
i) ~ } | ‘7; ; , ' | t 
| : 
rf ’ , ,% 
' 1495 me. i Wt 1] 
a : 
Liese ol lies L 1th pUul ies, \ 
‘ 
‘ . | 
req l¢ mci ‘ ~ 4 ae ré : + 
7 
, om 
cine Till eric mn LIC CATT ! 
: i : ! " ; 
tal pS? P TLIC A ity til i 
’ ; _ : ‘ ’ 
\ LEP ‘ i i i \\ i ij it? 5S 
t 
: - 
1) PPT S< - i qguct T i) 4 | 
: 
’ ? 
t , . , : : 
Ol ai ce OLver SUUSLA ~ 
, | ‘ 
; : t 7 
He | ~ 1 ox ies OF i} if 
. ya + 4] 
‘ ‘ yalhrt vil j iis i ii 
si , 
cp: ¢ i) | i = ~ ] i | ~ 
: vay 7 + , a7 
MIOUSIYV ¢€ meALed Witil i 
> 
1) t TT) = ‘i ) | cy is To \ ‘ i 
ay remry ’ ry)? : : ’ 
| i ii iil i i ‘ PEPLPRC tcl ~ 
. -— 
+} 
e ’ : ' : . ’ ; 
crTres VOeLHeT ) f Cow 
’ : 
Lions be present; hence \ 
* 
: Sri , 1? ) WT} ’ ¢ 
| SBIiLIVCCAAUIMLTDALION tin 
¥ s\ 7 ' . ’ 
ret 11) i) Live tif are 1} Tr ' 1) , 
" ; 
: +} " 
\\ T 218 @] hy “HT ieCSs tv nergy 
i | 
, . ’ f if ° 
ALD . i ‘7 { pel Buc si Ol ‘ 


preen flame is characteristic o 


or ano tvper 


vear 1876. you sav. in your LS! 
j 


) 


plate by myself: others wer 
Will you give the names of all 
of them, under your directio! 


ed copper from the surface of the car- 


er, make its way tothe arc? Does it 


n down along the side of the taper and 


ns, as ordinarily prepared, frequently 


1] py reentages of metals or the oxides 


Some ot 


lobules and collect mainiv 


—, 


r 
ons, }USt a little distance from the are 


s,at high temperatures and in their 
ivents of oxides of Copper. Through 
es 


: les * . 
rr quently a gwiovouie COnLAINING a 


ombination with copper will find its 
nerally by trickling or running down 
irbon points. It is a very unusual 


ire melted copper to find its wav into 


| nesLion still Hel ira 
; iil if yu a = wii SiUiCti ii thing 
s mo iikely to o ir the greater the 
bon points. With a very long ar 

} > Ss ' } } 7 
siiica and oxides of the metals will 


rate and trave around thi outer 

/ i] SOTDeCLITIICS ink es 17) thy COp pt r 
perfectly clear, I will state that the 

iT between th LWO pen $s Ol 

ich higher resista ethan the \ por 
I red. \ = ’ si] Les O Line 
s and possibly other salts, as well as 


By ase s y vy | ‘| ° nit ti > . 
i LRP itit®? tile i ‘ iVTUl bat UU pe 
‘ : , Ty f thy . : 
‘ il MOTIS 3% ‘ iO} {) ei ‘ Lili¢ 
> > as 

| nthe are or any ol 1ts comobina- 

: ; _ 1, 43, le 4 : . 4 
i be very diincuit LO SLALEe, without 
lttad clahn! sal — ly 
meited Gioduies WHICH OCCASIONALLY 


| ] : 
rr copper in chemical combination 
; i 
speaking the term COp pr r would he 
‘ 


combination of co) 


7 
. 
i the presence ol cop 


per, because the 
per, in one form 


tal-plated carbons used by you in the 
‘them were metal- 


’ 
metal-plated under my direction.” 
be persons who metal-plated any 
» in the vear 1876 or the winter of 


*% 


. 


ws 


5 


a 


- ~ 
— 
~ = 
- 4 ; 
>. oe 
” —— 
— oo 
- 
Cootiieieed g - 
° 
_ a , 
= ’ —_ 
— - - 
— » 
> oe 
a 2 * —_ 
= - @& & 
~~ — 
~ : 
— ~ 
. - 
- — 
j J 
— 
- 
nas ; me 
- 
-” 
° 
- 
i 
ws r o~ . 
< 
- 
+ i~ 
4 — 
omeng 
o - . 
> ~ 
Cael = - - 
a ew . 
a — ~ 
a aed = 
od a 
i « 
—_ —- - 
— “A j 
ee . , a = 
ow ' — 
mm = ~ — 
—,) ~ ~ 
~ e . 
“ — - 
Ya 
= ~“* oun 
- o~ mae 
—_ ~aeCpe 


a 
— 
~ 
- . 
me 
- 


rene — ee a 


« 
- — 
~ - 

= — 
- ; 
mes —y 
o- 
om — 
_ = 
— - 
coal i 
— ee 
8 J 
oo 


od o 
; 

a -_ 

a - 

- ee 


. 


. 
~~ 
~~ — 
‘ 
o—e ae 
~ in 
—— 
— i= 
oun Of 
_—— 
—_— 
— 
~~ 
- 
~_ 
_ ‘. f 
~ — a 
. ous 
71 s ~ 
. 
se a amma 
— -~ 
ous —_ ee 
o ~_ j 
= _—— ~~ 
omen -_ ana 
5 a 5 an 
-— geo 
- - 
~— = - 
ous 
° at 
— - 
ool = = 
- ~ 
——-= _ ~~ 
’ , 
ad . — 
- a 
~— S 
— - ° 
~_— 
o 
—_ 
_——— ae -—? 
— r f. 
—- em ' 
i~ 
: = 2 
— ‘ 
- - 
~~ _ 
~ -- s 
an 4 
o . 
; — 
- 
Z 
o 
~ 
s a 
— 


C. HARRISON 


same concern, in Newark, N 
rooms of the factory in wl 
other apparatus were manu! 
the latter case one little rvo 
by a partition. 

Hi X () Now. you 
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tion 

42 \ J Now as to thn 
TOOTS ¢ 7 Loe tactorv 1h ‘ 
other apparatus was manu 
metul-coat 11 Or u 
ing in an electric lamp in 


Yes, sir 
73 X Q. The same lamps 
“Hand Lamp” and “ 
676 A. Yes, sir. 
74 X | 
those rooms last 
A. Yes, sir. 
v4—314 


iP 
4 
mentioned 


is before mentioned, viz., 
Autom itic Lamp?” 


Wi re th, si 
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two or, more properly speaking, three 
h my dynamo-electric machines and 
tured. I say three rooms, because in 


i tta 


n was separated from the larger room 


7 


fied, as I understand you, six rooms 
is which had been metal-coated by 


I 
i 


were used for electric lighting before 
1 to D understood that they were 
. re the spring of 1877 in electric 


They would operate just 
used or not; and did so 
ietimes with and sometimes 
ntiv do so now 


We r¢ 


ts to all the answer after the words 


ctly, what you speak of as the 
irris & Weston, in Elm street, 
us In vour hands as you described 


, Roberts & Havell’s, 
etal-coated by you or under your 


jalapin that engine- 


i) i\dauts lx iibits “ Hand Lamp” 
.p of Stevens, Roberts & Havell, 
| be m l-coated by you or 

t ’ ; 
i i rill i}? lth “All electric ian p itl 
got 18777 
| to, according to my best recollec- 
» or, More property speaking, three 
ur d\ namo-eiectric macnine and 
ed. were carbons which had been 
> : , : ’ . . 
ir direction used tor electric light- 
se rooms prior to the spring of 1877? 


the Exhibits 


lamps used at one time in one of 


nd at another time in another? 
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not, 


—! 


i, was not fitted up with gas. I am 
ner this latter room was or was not 


+ : 


little room ordinarily lighted ? 


not very often used after dark, but when 
es lighted with a kerosene lamp and 

yrht was used. 

stand that you coated carbons first in a 


afterwards 1n il 


tank. and 


{ ; . } 
ial ~ i Not : 
: ‘ ; lea fF, 
i ae Ss ‘> Li sé anything els ror the Duf.- 
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y j . j 
nk referred to up to quite a recent period 
| —_= 6 
\ if placed if e,' <t Still ; rere | Orie 
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1 or tne iarge tank, the one which 
| avo 
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e itor get it made: and, if so, by whom 
‘ t] had previously used fo) 
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92 X Q. What was the capacity of the larger tank, the one which 
was in use up to about a year and a half ago? 

A. About forty gallons. 

93 XA (J. How long did you have the smaller tank before you re- 
placed if by this larger one 
utan examination into 
the matter. Ido not think the O < was used until after th 
organization of the Weston Dynamo Electric Machine Company, 
which took place on July 10th, 1877. I think it was quite some ° 


time after this took place, according to my best rec -olleetion. 


Adjourned to lriday, March l7th, 1882, at 11 a m. 


New York, March 17th, 1SS2—11 a. m. 
Met purs' 


’ 
Present: C; 


tusten Browne, Esq., and Dr. Leggett, of counsel for 
complainants, and Edmund Wetmore, lusq., of counsel for defend- 


ants 


Continuation of the cross-examtination of the witness EDwARD 
Weston by Mr. Browne 
94 X Q. Did you ever put your copper-coated carbons into a Fo 
cault lamp at Newark ? 
HS) A. Yes. sir 
95 X Q. Also into a Serrin lamp. 


96 X Q. Also, I believe, into a Deuboseq lamp? 
A. Yes, sit 
97 X Q. And you also, [ think, used them in your tmprovement 


in the Jabloe kof prone 9 
A. | used them in what we termed the electric torch. The ear- 
bons in this lamp or torch were parallel to each other, as in the Jab- 
lachoff ean: : : 
JS X i, An CODD 'r-coate 4 SUP Pose, like th se which you used 
in the other lamp mention 


ed 


4 | | ' , P e 
A. Yes. sir: but as the earbons annroached each other from the 
. ' * 5 ,} : . : 
side instead of longitudinally and were arranged in swinging sock- 
. 2 7 , ; 
sinven iodide and tilted toward each other lateral | 


ly Lne ¢c pyre r-coat- 
ing was Ireque ntly stopp d off on the inner side by some non-con- 
ducting substance, such as shellac varnish, as is quite common in 
the operation of electroplating, or sometimes they were entirely 


-_ * 


coated and the coating removed from one side by filing or grind- 


Ing or in some other similar way. This produced substantially the 
same result as is now produced by leaving the ends of the carbons 
uncovered ? . 

99 X Q. In using these various amps whic h you have mentioned 
what dynamo machine did you employ ? | / 

A. Several. Sometimes the modification of our ordinary plating 
machine was used, and also other machines analogous to what is 
now known as our electric light machines. Our ordinary electric 
light machines were te used with some of these lamps. 


I 


I 
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100 X Q. How early did you first use for this purpose a machine 
such as you describe as analogous to your electric lighting machine? 
A. I cannot state the precise time without careful examination, 
but can state positively it was before the first of June, 1877, and may 
have been as early as the latter part of 1876. The tirst-named date 
| can fix by a visit to Washington with models to obtain pat- 
651 ents. I think one or more of the machines was in operation 
when Mr. Quimby first visited the factory, which, | think, was 
in the month of April, 1877 
101 X Q. Had you any electric lighting machine 
A. Yes, sir 
102 X Q. What do you refer to? 
A. I can give an instance of one such machine, but I do not pro- 


pose, however, to furnish the complainants with information which 


— 


efore this? 


’ 


: ‘ i] > = 4 4] : ryyi ‘ 
has Pracuicaiy holoning to ado with this case. he most commonly- 
used machine for eClrecrtric nehting prior LO the date named Was a 


| ’ 


modification of our electroplating machine 

103 X Q. You have described how you used vour electroplating 
machine to give a current for electric lighting, but I don’t remem- 
ber that you have spoken of any modification | 
What modification do you refer to? 

A. The ordinary plating machines will not furnish the necessary 
quality of current for the production of an electric light. They 


for that purpose. 


have to be wound with different size wires. ‘This is practically the 
Yr wear | nt] : 7 ery. ; 
modification that was made in the machines, and I have already 


referred to it in my direct examination 

104 X Q. Did you, prior to the visit of Mr. Quimby, in April, 1877, 
have any machine constructed and in operation or ready for opera- 
tion for electric lighting except what you have described as the 


i: } . ' 1. 2. ) 
modified elt ctroplating macnine 


* 7 ‘ ' 7 ‘% ‘ 
A. \ es. sir accoraing to the best of mv recollect TL, ¢ uite some 
. ’ , . : . 
little time before that. I can fix all these dates precisely, if desired. 


, : ; ‘ ' . . , eens obs W . 
| think I still have letters in my possession from parties In New 
4 | - a ° 9 i . if ; = 

York LO either \fessrs slevens, Roberts, a Havel! or myself in re- 
lation to machines which were well adapted for the production of 


' ”- | , 
an electric haht. 


Counsel for complainants objects to all after the words “ before 
that” as Irresponsive. 
6OS2 105 X Q. When you speak in your last answer of a ma- 

- ehine which was constructed and ready for electric lighting 
some little time before Mr. Quimby’s visit you refer to the machine 
which was there at the time of his visit or to something else; if so, 
to what else? 

A. There were several such machines, but one was better adapted 
for such purpose than another, and was used for the purpose of the 
production of electric light as well as for other purposes requiring 
practically the same quality of current. I cannot state positively, 
however, which one was used at the time of Mr. Quimby’s visit, but 


¥ 


feel sure that there were at least three machines that were ready for 
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nish an electric light. 


operation at that time, and either of the three machines would fur- 


106 X Q. F or what other a s than electric lighting were the 


several machines YOu sp ak or used | 
! A. ‘Telegraphic purposes. 
) 107 X Q. Are you willing to explain any further than that? 
| A. Yes, sir; the machines were used for transmitting signals on 
an artificial telegraph ine of high resistance, mainly with a mod- 
ification of Bain’s telegraph, which is now commonly known as thi 
LULOTNA telegraph. 
LOS X \). When did you first have a machine des ria ned and Con- 
structed expressly for the purpose of electric lighting? 
A. In Live early part ol LS76 
| | 1O9 X Q. You refer, [ suppose, to the modification you have her 
| tofore deseribed of the « lectroplating machine 
| A. Yes; I have used the term modified electroplating machine to 
: briefly express the difference between the two machines. ‘There is no 
| essential or radical difference between a machine made for electric 
lighting purposes and a machine made for electroplating purposes, 
except the size of the conductors, which are much smaller in 
OS5 the first form of machine than in the latter Ther ‘are, how 
ever, certaln sty le ~ of machines which are more ec theient LI 1} 
others and which ure be Ltber a lapted for the pro luction of ahi el CLric 
light. 
Counsel for complainants objects to all of the answer after thi 
word “ yes © as Irresponsivs 
110 X Q. If | understand what you have been saying, your first 
machine designed and constructed expressly for we } purpose of elec- 
tric hehtineg (which you SaY Was It) the early par ot LS/6) was the 
electroplating machine wound with dif ferent size wires, as mel 
tioned in your 103d answer; am I right? 
A. bearing in mind what I have said in my last answer in rela- 
: tion LO these Thi chines. answer Ves: the machine Wis adv rl sed 
for the purpose of electroplating and electric lighting from the very 
commencement of our business, in the vear 1875. 
Counsel for complainants objects to all of the answer after the 
. vord “ yes” as Irresponsiv: 
i Li] X J. W hat machine was ad v¢ rtised in the year LS7)D for eles 
| tric lighting—the one which you adapted for that purpose bv dif- 
: ferent size winding in the early part of 1876? 


roy ‘ } } ’ . ; ‘ 
‘here was ho essential ditterence between the Inachine You rejer 


} . } " 4 . ; 4] . + | 
Irom thal deseribed it) 62h) PALCTLL | neibner was 1ts use limited 


electroplating only. 


A. ‘The machine described in my patent, and dated July 18th, 
O and commontiy\ known as the Weston dynamo-electric machine 


LO 


1) your question is having been bullt in the early part of 1S7' 
LO 


X Q. Do you remember whether you say anything in that 
patent about the use of the machine for electric lighting ? 


es 


44 


ln ae me 


44 
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A. Yes, sir; I believe I expressly state the machine must be 
wound with different size wire or wires, according to the use which 
it is to be put. I state particularly that all of these details are 

familiar to persons skilled in the art. | 
684 113 XQ. If I understand you now, you had a machine like 
that described in the patent constructed as early as 1875; is 
that so? 

A. That is so. 

114 A Q. And you advertised it as early as 1875 for electric light- 
ing as well as for electroplating ? 

A. Yes, sir. 

115 X Q. When did you first sell a machine of that construction? 

A. As near as | can now recollect, in the latter part of the year 
1S75. The first machine was sold to the firm of Stevens, Roberts & 
Havell, of Newark, N. J., to do their plating; it was not paid for, 
however, until some time afterwards 

116 X Q. How long afterwards?” 

A. | cannot answer the questi nn without reference to the books 
of the concern, as | have taken no particular pains to refresh my 
memory as to the details you now inquire of. | am inclined to 
think another machine was so'd to Wm. H. Jackson & Son, of Union 


Square, in the latter part of 1875 or the very early part of 1876. 


Counsel for complainants objects to the answer from and includ- 
ing the words “I am inclined” to the end of the sentence as Irre- 


sponsive 


117 X Q. State your best recollection as to how long it was after 
the delivery of the machine to Stevens, Roberts & Havell that it was 
paid for. 

A. Si veral months, as wus the case of nearly all of our early sales. 
The parties required long periods for trial, as they were then almost 
entirely unacquainted with the nature and operation of dynamo- 
lectric machines; probably several months. 


} 


Counsel for complainants objects to all of the answer after the two 
first words, viz., “several months,” as irresponsive. 


685 118 X Q. Did Stevens, Roberts & Havell use that machine 
for electric lighting? 
A. No; but they used it for the generation of an electric current 


in place of the batteries which they had previously used for electro- 


plating. 


— 
x 


Counsel for complainants objects to all the answer after the first 
word as Irresponsive. 

119 X Q. Did Wm. H. Jackson & Son use for electric lighting the 
machine which you sold them in the latter part of 1875 or early in 
S76? 

A. Not to the best of my knowl dge. 

120 X Q. What was the next machine of this construction which 
you sold? 


8 A ge ne i en n 


I AE SR a en ge 


mee eae 
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A. The same kind as the preceding two. I cannot state who the 
next machine was sold to at present, but think I can ascertain from 
the books 

121 X Q. Can you state when it was sold or about when‘ 


A. \ es: ho doubt shortly after the others. We sold quite a num- 


) 


ber O] these machines in the latter part of S75 or the early part of 


122 X Q. About how many of them, in all, did you sell before, 
Say, the Ist of May, ISi7d? 


, , . . ’ } 2 
A. I do not now know; but certainly, relatively, a very large 


— 


| 1] sub = on 
number of such machines was sold he sale of the machines was 
very large and has continued large up to the present time. could 


. 
; 


z ' : ’ : ' 
have answered your questions more dgefnnitely had | been Iniormed 
. “ , 
in relation to the matter beforehand: | would then have taken pains 


] | 
to have refreshed my memory 1n relation to these matters. 
. ’ ad " . } 
1? ) \ \) All ask you 18 to state. as nearly as vou can from recol 


a 


lection, how many of them were sold prior to the first of May, 1877 
A should Say about one hundred. 
124 X Q. Were any of these machines used by the purchasers -for 


A. Yes: I think so. There were two or three verv smal! 
OL meee EO ay eee ee a N curr hich would vive 
HS Machines which furnished a small current which would rive 


an electric light; still, l cannot state positively that they used 
them for electric lighting; still, they were, however, certainly adapted 
for such PUrpost 
125 X Q. How early can you say you sold a dynamo machine 
which the purchaser used for electric lighting ? 


i a. , 
A. | cannot say that I ever saw a machine run by the purchaser 
} 
ightuntil 
t | . 7 +? y » yt ss y thy 7 rT | Pa hyirt | hy; "qo byt 
if tL itl part Ol A 6é¢g7G Uast Cari part Ol ; » FLEE ive no aou ry 


" : r ) } : 
oranyv oneconnected with him for the purpose ol an ¢ iectric | 
; 
' * : } | | 
some of the machines were so used long prior to this time: some ol 


" " ‘ ,*% " ’ ' 
; ’ ‘ ; : . isl i «? 
them WeTL LO piaces wiere tbe, vould be ilKeLV to D used tor such 
PUPPOses 
; 
pc? ‘ >] ' , i] . —- } 1 ¢] hh} ‘ hi ; 
126 XN \) VPiease name the parties who had the machines you have 
; ' ; | | ‘ y | ? +) . , 
just referred to as doubtless used for electric lighting 


A. One of said machines was sold to a third party Irom some col- 


leg Lt) Georgia, according to the best of my recollection Another 
to some professor of chemistry in the West. This ma- 
rough a third party. I feel sure that 
there were others, and I cannot now fix the names of the parties or 
the places to which they were sent, although [ could do so upon an 
examination 

127 X Q. Did you supply carbons to any of the parties referred to 
In your last answet 

A. No: but we could have done SO, if requested. 


one was sent 


chine was also sold or sen 


Counsel for the « omplainants obj cts to all of the answer after the 
word “no” as Irresponsive. 

128 X Q. We have been speaking up to this time, as I under- 
stand it, of machines like your dynamo machine patent of July 18th, 
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1876. Did you sell any other kind of dynamo machines prior to the 
summer of 1877? 
A. According to the best of my recollection at the present mo- 
ment, no. 
OS7 129 X \). You have no reason to think that you did, have 
you? 
\. Not at the present moment. 

130 X Q. Did you sell any electric lamps prior to the summer of 
Is? 

A. I think not. 

131 X Q. When do you think you did first sell an electric lamp ? 

A. I can’t answer the question, as I have no means at present of 
hixing the date and have taken no pains to refresh my memory. 
However, there were none sold before the summer of 1877, and, to 
the best of my recollection, there was no demand for them either at 
the time named 

152 X Q. To the best of your recollection, when did you first sell 
an electric lamp ? 

A. I think not before th: year 1873. 

133 X () And what lamp was that? 

A. Either a Serrin or Foucault. 

134 X Q. Of your own mak 

A. No , 

155 X Q. Had you bought this lamp to resell or was it one you 
had been using? 

A. We had anumber of these lamps—four, I think—and they had 
no doubt all been used by ourselves,and we were ready to sell them 
at any time when they were In our possession 
136 X Q. Do you remember to whom you sold them or any of 
them ? 

A. Yes; I recollect selling one toa person by the name of Weide- 
mann, of Paterson, N. J., with the understanding, however, that 1t 
should be returned or exchanged fora different form of lamp of our 
‘onstruction 

\ J. And was it afterwards so exchanged ? 
A No, sir: the lamp Was NOL ¢ xchanged. 
X Q. Were Serrin lamps on sale in this country in 1876 and 


A. Yes, sir; long before that time; also Browning and other 

lamps, viz., Foucault, Deuboseq, and other lamps, the names of 
which I never knew 

688 139 X Q. How extensively were these Serrin, Foucault, and 
Deuboseq lamps sold during 1875 and 1877? 

A. I don’t know. 

140 X Q. Can you name any one in New York, for instance, who 
sold them at that time? 

A. I can name parties who had them on sale, but I do net know 
if they ever sold any. I saw such lamps in the stores of E. B. Benja- 
min, No. 10 Barclay street, and also in the store of Rohrbeck & 
Goebeler, or it may have been at that time Goebeler & Co., in Mur- 
ray street. 
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141 X 


this COU!) 


Q. Were carbon or points for electric lights made in 
itbry in 1876 and 77 (Il do not speak of what vou did) or 
were they My ported ? 


A. Yes: thev were made in this e Lr urchased some from 


Hanson & Van Winkle. of Newark, N. J.. in 1877. 
e ’ ’ 


Liab some 


HODLPSOn, ) 
ae se.ce " | 
LUPIN Cari 
KnOW WHetl 

. . 
DblIIK ne 
Curvon 


yy course we 


had been called 
}polhtsors 
old carbons to aly 
as they asked 
\\ tI state, howe Ver, 


DOn POllits up LO tne 
| 


Liem n 


sponsive. 


l44 X Q. When do you think you fi 


ng of 1876? 


are Vou 4 
and we very frequentl -une dd carbons to-day 


‘bons designed which 


nd you 
any trade for \\ hich carbo! 
| still don’t understand you; for what purposes were the 
naked carbon be used which ° 


Inquired Of. 2 

A. We we manufacturers of carbons and occupied a similar 
cd purchase carbons from us and use them for 
any legitimate purpose whatever. lf you mean to ask to what pur- 
poses they were most usually put I think I can answer the question. 


position 1 this respect to mManulacturers of leather or other similar 


MmoOoUs ‘LICS COl 
4 ul 
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They were mostly used for carbon anodes for nickel-plating 
HOO purposes. Some carbon anodes are coated with metals by 
electro deposition of nickel or other metals on their surface. 


the deposit of which is again used for depositing on other surfaces. 
There are al rari ther purposes for which these carbons could 
| pick out electric light. 
LO nothing but carbon sticks or points 
you make any naked carbon sticks or 
pI yr to the spring of 18767 
bons from which the sticks were cut, 
for manufacturing carbons in this 
rposes at that time, and was quite com- 


?” reries d HoOroad 


Q. Did you, before the spring of 1876, sell naked carbons 


ryryi 


, 


151 X 


lor tl Peubirye ne 
| Lave already stated that [ did not know to what purposes 
the carbons purchased we! pplied. If by your question you mean 
to ask, did I know personally t uch carbons were actually used 
for ef etrie lighting, | can ans | 

152 X Q. Did you, prior to the spring of 1876, sell naked carbon 
sticks or points such as were then used for electric | 

A. Not ready to be used immediately for electric 
ordinary way, but they could | 

lamp at th t ti ) rbol are not always | “a ith 


' ab oees ? 
Se CT CPLeCLEIC | ri | y 


production of electric lights; they are 
| of plates, and at least one lamp was 
| to burn such carbons. I think it was 
»such name. It has more recently be- 
plate lamp. 

my question. I repeat it. Did you, 

il naked carbon sticks or points such 


, 3 ° ‘> 
i ri . 
Mgotvng 


to give me any other answer? 

that I can improve the pre- 
inswers your question 

rstand by carbon sticks or points for 
nse were you using that term when 
coating of such sticks or points in 
irbon sticks or points to refer to car- 
tric lamp, and generally anywhere 
lare, or even larger, according to 
ln my testimony in relation to 
copper coating I lave restricted myself to the sizes of carbons most 
generally employed for the purpose named, viz., carbons from } to 
about an inch uare, OF, li round, of about the same diameter. | 
wish, however, : ald before, to state that carbons are not always 
used in this form, but are frequently used in the form of plates or 
thin dises cut from the 
chased such plates and 


| 
i 
ce 


ut them up into sticks or dises, or may pos- 
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sibly have used them in the ordinary form in which they are re- 


celved. 
a . . ' . 4 . c ~— > ’ 1] } a3 
Lob xX (J. Did you, prior to the spring o Lsi6 Seiit Carvon SticKs 
. — + - | ' . i] —. } ’ ers «| ak cy + | +] . 
OT POINUS SU¢Il AS were Wn) Used ) f Li bifPLILillv, ale Oi lit 
+ : : l vi - 
SiZes mMNos renera yYy empoio'\ i | purpose Damier . VIZ... Irom LO 
“ | 
: | j s+ @ | ] , » 
about an inen squat if round, avout tue same adlamevel 
as ; 
\. NO, sil 
oe . . c an 1] ? Y -_ 
ay 4 J Did \ ] bl or to ant —T)] abe ()i IS,6 Se ii naked CHAiroDOT) 
} ; 
7 . * . t | 
sticks o1 NOMts like tnose which Vou sav Vou Coppel coal ti meeer 
aeeat ° g i % , 
yeal IS/6 
~ " . 
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~ . : . { — 9 1} } } 
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: ; : 4 a ee ae S47 
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1876 7? 
692 A. No, si 
159 \ « ) | ea y 1? - } ‘ } y 4 77 , f } 
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c } 7 = ’ may 
for electric lighting in the vears 1875, ‘6, 7 
. ' | | ‘ | 
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. oe ’ , " ‘ 
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quantities tor that purpos ie time named that we quite Ire 
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EDWARD WESTON 


Sworn and subscribed to before me— | 
JAMES A. RENWICK, Evam <- 


New York, March 28th, 1882—11 a. m 


Met pursuant to adjournment 
Present: Causten Browne, Esq., of counsel for « | 
EK. G. Thompson, Esq., representing Mr. Wetmore, of counsel for de- 
fendants. , 
Adjourned by consent to Monday, April 3d, at 11 a. m. 
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NewakkK, April 3d, 1882—11 a. m. 


Met pursuant to adjournment. 
Present: Causten Browne, Esq., of counsel for complainants, and 
Edmund Wetmore, Esq., of ¢ unsel for defendants 


Continuation of cross-examination of the witness, EDWARD 
W eston. by Mr. Brown! 


160 X ‘J What is the f irl esl book entry of a sale of il Ccopper- 
coals d earbon ? 

A. No distinetion ever was made by us between copper-coated 
carbons and ordinary carbons. I do not think there 1s a single 
entry on our books in which any distinction has been made between 
the two carbons, viz., copper-coated and the ordinary carbons. In 
other words, we never used any words to distinguish between the 
two. ‘They are all called carbons by our employees, and always 


161 X Q. Were the coppered carbons sold at one price and naked 


carbons aT anotthye rr, So t | nt thy hook woul: show by thie difference of 

price Whether a particulal saie was of the one or the other? 

: \ No. aa? * the earbons were lt sold atone pri e—that is, | mean 
say our price has been reduced within a year or so, but no differ- 

ence in the price between the two carbons. 


Lov \ i, What is the earliest Instance of a sale by you of naked 
CHAroOTS t} at you can remem r/ Please unde rstand that by car;r- 


. ; ’ ’ a « ? ® '* " 7 » i : 
bons | mean long, slender carbon sticks o1 points, so called, suit- 


O94 A. There is no record of any such sale that Lam aware of, 
|i do not know positive ly that any such sale was ever 
made 

163 XX \) Do vou think that such a sale was ever made? 

A. Yes: I think it is likely that such a sale was made and are 
made now: still there is no sale at the present moment which I can 
Call to mind 

164 X () What is the earliest — ince of a sale by you of cop- 
pered carbons that vou can remember; I include sales by any- 
b dy for you of carbons VN h h you hi if d CO} poe re < or hs id bys rd cop- 


A. I cannot remember when the first sale of coppered carbons was 
eflected., Many of a carbons were furnished free of cost in the 
earlier stages of the business. I cannot at the present moment sep- 
arate or isolate any Cas In which we re celved money for carbons 
supple | For instance, I think that Mr. Nugent was supplied with 
carbons for quite a OU pel Od without any charge for the same. ‘The 
same is true of other parties who used the lights. 


166 X Q WI h. ite aeaaihe hghts ? 
The Weston electric lights. 
167 X Q. When did you begin to furnish Weston lights for use ? 


Da you 


was lamp in which hollow carbons were used. and 


} 


1 carbons were connected with reservoirs through which a hydro- 
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carbon fluid or vapor was passed. He subsequently obtained a pat- 
ent on this matter, the date of which I do not now remember. 

177 X Q. Did you make the hollow carbons for him, or only cop- 
per-coat them for him? — 

A. We made them for him and copper-coated them ulso. 

178 X Q. Can you call to mind who was the next person after 
Mr Lug »to whom vou furnished carbon sticks copper-coated by you 
or under your direction? If you cannot do so please name the next 


perso 1 do remember to have furnished them to. 

A. M ipression is that D1 J. W.S. Arnold, of New York, was 
Live 1) “ }) rs i 

179 X Q. Now,so far as you can name succeeding persons In order 


rist ent & Co., of Newark, N. J.;: Weiderman, of 
Paterson, N. J.: Benjamin Atha & Co., Newark, N. J.;: Mr. A. Van 
Winkle, of Birmingham, England; Dr. Brandreth, of Sing Sing, 


ISO N ‘J In all these cases were the carbons furnished for use in 


A. All except Weiderman 

IS] X Q. What were the circumstances in his case ? 

A. Carbons were used 1n the Serrin lamp. 

IS2 X Q. Can you reeall to mind the name of any one—if so, 
yh ase give such name—to whom you furnished, either by way of 
aie or Of Gilt, ¢c pper d carbon sti ks or points before you began LO 
furnish Weston lights? 

A. Yes; Orazio Lugo and Dr. J. W.S. Arnold, according to the 
pest oO my recollection 


607 ISS XQ. Are those the earliest you remember to have 


ISt X Q. I believe you have no books to resort to on this ques- 
} is } ‘ ‘ bas ° . Ta ‘ ruirgs : 
tion. and so | will ask vou to take time now to reflect and give us 


: r ,% P ’ ’ . . ‘ ™ , F - » 
the best of vour recollection asto whether the Lugo and Arnold ear- 


bons were the first coppered carbon sticks or points you furnished. 

A Thi re are no books iis | have already stated, which contain 
airy entries which would disting ish the uncoated irom coated car- 
bons, but there may be transactions which would assist me mate- 
rially in fixing the dates, and thus enable me to answer your ques- 
tions more definitely in relation to these matters. The parties named 
are the earliest ones to whom coppered carbons were supplied, ac- 
cording tO my recollection now 

I8So A Q. Will you make such examination as will enable you to 
feel more certain about it by to-morrow morning? 
A. Yes, sir. 
IS6O A (J. The Lugo carbons Wi have just be I) speaking ol were, 
| take it, the hollow carbons you made for him as before mentioned ? 

A. Yes. 

l87 X Q. Is Dr. J. W. S. Arnold now living; and, if so, where 
does he live? 
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A think 50 ; I don't know his resiade nce He Was a practici Fi 
r ih SiCiah and, | bel ve. de live red lectures OF) physiolog ay at LO Iii- 


versity College, New York 


( P } t . ' ’ 4 47 } Call 

ISS AX Q. What kind of carbon sticks or points wer: those which 

; . ll, . ] ' ' . s) . ie - 
you furnished to [Dy Arnold—were they hollow ones, like the Ugo 


carbons, or were they such as you afterwards furnished with on 
electric lamps 
A. They were such as we furnished with our electric lamps, but 
| think they were somewhat smaller 
698 Iso X Q. Do you know in what sort of lamp, if any, he 


wsed them r proposed using them? 

A. He used ies in lh a focusing samp), which Was used ina lanter! 
for projecting diagrams and other similar things in class illustra- 
Lion | 

lIVO XQ wk es. Spt ort parties with whom yo tu were 
connected make such iOcusIng eon Or deal in them 


A. Yes, sir: both 

191 X @. Did you do so before or after the time t 
to furnish Weston electric lamps? 
A Yes, sir: both be iore and aiter and up to the pres nt time. 
192 XQ When did you begin to furnish the Weston electric 

Y 


aL YOu bevan 


r 
\ Ae mee ict .¢ ‘| rT : ~~ ; 1S 7 t] mariv 
A. 1 should say some time in the latter part o! (4 or the early 


193 X Q. How long befor 
lamps? 

A. I do not think we sold a focusing lamp prior to that time, al- 
though we made and used at various times in public such style of 
lam ps 

194 X Q. How many focusing lamps do you think you made prior 

Isis? 


: ae 
that had you been dealing in focusing 


I> AX Q. You say you used such lamps in public prior to 1878 at 
various times. Do you refer to a use in your shops or those of Rob- 
erts & Havell, in Newark ? 

A. Yes: and elsewhere. The lights were frequently shown in 


front of the building and used for Fatine the street in front of the 
shop. ‘They were also used on the Grand Opera ILlouse, on Wash 
ington street, Newark, N. J. They were also run on the top of at 
least two high buildings in the city of Newark in the latter part of 
IS77 or the early part of 1878. Sometimes my lamps were used 
and sometimes others 
196 \ Q. In your answer to the 141st interrogatory you say that 
you purchas d some carbon sticks or points from Condit, 
OU Hanson & Van Winkle in 1877, and they gave you some in 
[876, you believe. During the years 76 and ’77 were you 
not making carbon sticks or points yourself, or was the copper ecoat- 
Ing which you did done with carbons which you obtained from other 
pe rsons ¢ 
A. I was making carbon sticks or points at that time, but they 
were sawn from plates in a way then frequently employed. The 


| 
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carbon sticks that | obtained from the firm of Condit, Hanson & 

Van Winkle were already cut or had been pressed into the desired 

shape. Copper was deposited on both the carbons made by myself 

or by some one under my direction, and also on the carbons obtained 
from the above -hamed irm 

197 X Q. When you began to supply carbon sticks with your 

: | s did you saw the sticks from plates; or, if not, how did 

A. No, sir; they were obtained for a short time through Messrs. 

Condit, Hanson & Van Winkle from David Thompson, of Lush 


1vS X Q. In your 136th answer you say you recollect selling a 
lamp (one of four you think Serrin or Foucault lamps which you 
iderman, of Paterson, N. J., with the understanding 
nged fora different form of lamp 
of your own construction. Do you how remember whether this 


Weiderman lamp was a Serrin or Foucault? 
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199 X Q. Did you ever furnish Weiderman with more than one 


lamp? 
A No. SIF. at he did now. use that One very long, “as he had not 
sufficient power to spare to drive the machine. , 
LU00 x \) Was that the reason li vave tor not buying it? 


A. That is the reason he gave for not paying for it, and | believe 
L Was @ proper reason from the 1 port of the man who put up the 


: 
bait 

700 201 X Q. I understand you to say that it was furnished 
to him for trial, with t t rstanding it should be bought 

if satisfactory or if he had | t power to use it; 1s that so? 

A. Not in this particular | will relate the circumstances of 
the sale. Mr. Weiderman came to the office of the Weston Dynamo 
Electric Machine Company 1 ny with another gentleman to 
inquire about electric lights for his silk-dyeing establishment. I 
took him into the factory and showed him a machine and lamp in 
operation, and he inquired about the prices which were furnished 
tohim. He then ordered one machine and lamp to be delivered as 
SOOT) as p ssibli The machin ind lamp were sent to his factory 
and got into proper working order. The light ran very satisfac- 


torily. and he was very much pleased with it. He soon discovered, 
how r, that when his factory was in full operation he had not 

un the machine stea lily and at the proper speed, 
and ob} Cle d to the use of another « ngine because he could not spare 
boiler hat to have used the light he would 
have been obliged to have put in a separate engine and boiler. He 
complained of the expense and said that he did not feel warranted 
n going to such an outlay at that time. Rather than have any 
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trouble in relation to the matter we took the machine and lamp 
back again. Mr. Weiderman was fully informed of the power re- 
quired to drive the machine before it was sent to his place, and we 
could have no doubt recovered if we had insisted upon payment for 
the Same. 
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A. An English patent was granted to a Frenchman by the name 

of Fontain Moreau, and other English patents, the dates of which I 

, but will ascertain and furnish them to-morrow. 

here was also a patent granted to Wm. H. Remington, of Boston, 
Mass., for coating carbon with nickel. 


' 
rom, 


' 7 
cannot now recollect 


| The date of this patent is 
October, 1508. 


Further cross examuinatl rT} of Mr Weston postponed by consent 
. f eOnnsel 


"ESTON continued by Mr. Brown! 
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7 Wagner, Fritz M 1 |) Miller. 
211 X\ Q. Name those wh now employed by Roberts and 
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65 X Q. What kind of lamp did these two parties have‘ 

A. At Paterson a Serrin lamp was used; at Newark I think the 
torches were first put in 

66 X Q. Did Mr. Weston furnish that Serrin lamp? 

A. I believe he did. 

67 X Q. What time ir 


, 
. ’ 
did he furnish it to the Paterson parties 


' 


} 


1877, according to your best recollection, 
A. l cannot Say ; the books would probably show. 
418 6S X () What time in 1877 do you think the torches were 
furnished to the Newark parties 
A. As I before said, without referring to papers I should have 
dithieulties in fixing dates 
69 AX Q. I will ask you once more, with a view to see how good 


your recollection is for dates in these matters, when did Mr. Weston 


. . : ' " , ¥ 7 2 ! 2 2 se - — ; . . . 
first finish his Jablockkoff lig! iccording to your bes! recollection ? 
A. I think in the winter « byw id. 
- , - , 7 ; ee ;, , _— 
70 X @. What books do you refer to when you say they would 


- 
\ lhe coneern OuUlid (yr | sc] chines 
“—.) , , ‘ } : , | Leas lcte , ' . 
i2 X Q. Give the name of the concern then building the machines 
| ] | 
| , \\ i} =} i) KS Vo) l r'é 4 | 


As I am not allowd lo refer to any papers | cannot say whether 


‘ 4 ' | . :, - — oe P ut ae ; ‘ 
it nat time thie concern was KnOWN Aas Roberts \ Ilavell or the 
' ' 
Weston Dynamo-Eleectric Ma 

7° 4 " ; } , . % af 1 

id X J. Uver what space of time does your uncertainty extend 

' ; 

cic \\ ; | \\ > iif ] 1] ' a 

\ i \ ’ ‘% 7+ ty ‘ : " ’ . " : ; a } ’ sact 9 

(40) Tit) mil \\ iif il Lt) ~ Lit thie was . Liat a ‘ 
i4 \ (J Not wit i veal 
> j A sae P 7 } * * ° P 
A. | (if) lid) KT) »\\ “HT ai ; \\V ' i >) is ‘ hang | 
jo X Q. You said you could not tell the name of the concern be- 
, } ; ’ , 

: '% . : 4 : " ’ e® <y : ‘> . . ‘io, 
cause you were not allowed to refer to any papers. Please refer to 


vy papers you like and tell us what was the name of the concern 
which built the machines and made the carbons for Mr. Weston up 
\. Stevens, Roberts & Havell, first; Roberts & Havell; then the 
Weston Dynamo-Electric Machine Co.; then the Weston Electric 


’ 
Light LO 
ate — ¥ — ly about that silk dve-] : 
(6 X Q. Can you tell us more definitely about that silk dye-house 


a 4 i a 

in Paterson, giving us the name of the concern? 

oi Lig bal se aoe ;, 
{19 A. I eould find the building, but cannot recollect the con- 


Besides the Paterson parties and C. Neugent & Co.. of 


— 


New ark, can you name anybody who had COp pt r-covered carbons 


78 X Q. Except those two parties, can you name any parties who 
copper-covered carbons of Mr. Weston earlier than 1878? 


; o 
A. | cannot vp SILLVELV Liit Pik 


inv others earlier. 


¢ 
ee = - 
. < - om ~ 
7 - - “ ee eo . - y - = 4 . - 
° — a , . . - 
me = -~ : ~ 
e = ‘ « e al = Pa ~~ me _— ~ — = 
: -¥ — i~ ‘ =e- = _ 
> < ~ - - 
+ j " a ‘a nm y ; — 
_ ; : — > = i~ ~ Ried 
P. ~- =— - - 
_ - ; 7 — j _ - -s 
- ~ , ’ . 7 = eas 
, on me — eee — 
on - - _ ™- nd o - ’ . @ = 
a, : 4 : ~ i , - ~ 4 — 
- , N= : : ’ -_ = — > aoa _ 
~ = ° ; ~ a - ow = — oe > 
— = = ~_ » a . - 
- ow ’ - " - - = ~ > nd ~— — =— 
: = = “es 
—= oe a e = - 
f a . - : ~ Y 
é ~ - _” ~ , * = ” ~ a — a J 
ad - -~ = “ - - ‘— 5 ” ’ : 
- 2 -< ™” - - _— . ~ ‘ = ~ — 
= - - - _ ’ = / ’ = 4 ~— * 
—_ ~~ * ~ 4 é - —_ — ~ - . —- — _ ~~ ‘a. a 
- « ~ — o- 
pom uw a - , _ i . a 
— o — —_s _— —_ _ — = a 
” ~ < ._ . 4 a . ~— 
—_ — pune - — P a < ome ~ - - — — -- 
: - - 7 f — c- -= S) = - — __ = 
: Li: & j = ~~ - ; : 
- * = -_ "s - - ~ 
pa ~ 4 » on a ™ -~ - ’ “ “ — —- _ - 
= > a - + . . . [~ — . ” - 
a ° a _ . “ o- oo 
ow — » — — ~ ; = - : 
_ ~ . = — 7 —_ a —_ j | ~~ ‘ 
“ —_—— ; » - a ———. ” ™ = - 
7 “ hm ~ “ f coo me . _ : f : -, n 
> . ~ - pa sl o- " “a oe = ‘ 
< - : Sat ~— — ra ~ . ~—s- on — * 4 
om ° o ame -_ a — 
oe - - - — ” ie = . . 
—— —_ * , 
er - P j s —_ - . a — — - = . 
n - . Pl ‘ . none as om - - j _ ~ . y 
= -~ - _ . _ . - “ ~ a = we - ra . 
- “ » a ™ ~~ = — 
- f ” > - 
> > nt 2 P= , — cel — - co - * _- “a — - 
_ —— ™ . pa r — - ~ ; - 
f . —~ > = ys ” ‘ 
ta / . p 7 = . _ 
a - ~ ‘ ae - 
' . _ - ‘ — > ’ = a ™ 
— ~ ~ Gon = - - ’ nas o aed - - ol ee ~—— 
« A ae . a - “ ~~ - _ = - ” e . _— ; —- 
" - >. * - - 2 ee a | ; so - ~~ 
; . - . : 4 — ¥ : oe . ~ _. 
= Ss > “ f an aad — - a 
; —_ - on - — ~— - a . . _e 
am ~ ome on | = ’ ~ - - ee . a) _ _ we ead x 
os - ~— —~ d — y rc o ~ pound o_ - = ~ om - “w ~ 
- on ——— o s uw fl . a an on s ~ ~ ~ * — — Petit a —a ~ 
= - a ~ — . = — - - 
+ - - —_ ~ . P . _— — - ~ «eo D 4 
od . , - 
a ° - -" a — > — : 
; me ne . - 4 = ‘ - an _ - 
- oe - a * - - ~ — | - ~ _ - - 
. . m ~ J - —_ ~~ “ 
—- ae ‘ ~ - ~ o ~ - . 
~— ~ ~ _ ——! + » — - o 
~ — ow -_ - = - a ~ as . 
j ~ _ : . ” oa . =~ <@ - gum d a - A, ies si 
= . - ; 4 - ~ ~ ~— + [~ pies : ~. - 
— om - aaa a a aw - 
—_ 7 7 - _ ° | - — oe - ~ — on . 
i . , o hb 7 > - aa [~~ . . - : - ~ ~ J - ne am ~ mows 
_ — “é ” ne a - . - 
. Dan & f - 7 - = - 
oo ~ — o = - > _ ~ - ro . 
. nm ae » . j ~ — < = pd = _ - 
- . = - - ~ ~ < oo . = , al . P “t - _— . , - a 
, ’ “= ~ og .™ P - - > ‘ 
— - . Y aay ’ . - - 7s) 
—) ~ ” * —! - - — P = ~~ - » -_ 
awd ~ a ‘ - > j as ~ , me ; — . ; ~ : 
. ~~ _ o f — a . : ; - : 
am, ‘+ at - — - a 
f 
. ; se ~ qument 
: ; : - E ‘ - 1 — 
_ - a ~—- - al oo a — . — ed — 
: P ; . : . - = j : a — 
7 . ‘ 8 , —_ ~ -_ ‘ - 
~~ a - oe ~ - —_ 
; ~ a = - . = a ~ - . _ > _ - ~ - ~ = . — ~ -~_ — 
- . ~~ -—e val oe - 
—— a ~) e — - - ad * = - - 7 - ~ mos 
- ~ — —— — . mn “ - 
-~ oo - o poe » *. : = oo _ — - 
. — — on . a a - ad —_ ae _ a 
» © ~ - — ~ > “ . > -—-. ~ ~ 4 : . 
oe —_— “ ~ ~ — —_ 
- - a |= ms a — - “ i ~— ~ 
- - moma * ~ = 7 . 
D> 3 2A o ' - f : - - ” — 
pa -_ ow - f " _ f ms - - 7 4 ~~. “ _ 
“ ; ~ —_ J - , / - - ~ 
— — ’ e ° - ‘ — 2 = a ~ > 2 - _ 
= ~ oo - ad a - ad - — — 
. — — — -_ o = . . = 
“ p ‘ - a _ — - a j - - 
— a "s eel = = -_ - 
« ; . . e — « . - —~~ - ; o am - ” 
- ; . P . J ~ moe = ome 
. - anol a ei ae ~ — 
‘ ~ . . — 1 a ; — ; . 
i _— - * ouae — os 
y ° ~ - - - , — « 
> at ~ — 2 - 2 ; j ° ~ - . o j . - ~ 
~ . . ~ . ra * a - — d — _— 
oat ~ _ - o - o ~ om anmey ~~ = a = - 
Pa ‘ —_ + a én » _— “ —e “ ~ ~ ’ — ‘ — on 
ae ae ¥ - +) 
- - m an — * ~ - = - , one 
Sse —< = es - te as 
-_—— ~ . = > - ? a: a — “ es » 
am. — a fi - o~_ - = - ~ e 
_ _ “ —— o “ — — _ a os o > ~_ 7 
— - “ a = 
a = é ~ — " _— j - - - ~ _ = — “a 
oul - _ . ft - preg eee o  - _ _ - . ” _ = 
— - ~ ~ _ 4 an at a F a - ee = . 
— _ 2 -~ ~ —_, a ) oo j . - _ “D 
> , r 2 —) = ww rt —_ _ Pa sf ~ 
— . ~ a P —~y aor a ’ oe f Z ~ 
-_™ j ~ ~ . . . — J mat ” — j - 2 
, é , = < sie ~- ~~ od — om = — 
- ~ ya = = val oo . - ‘ 
. : " e +f » a - _ . > ‘a! - d 2 ~ - va pa 
4 . — o« " “a ° * - A é _ am — a ae - => _ . _ ~~ ' , o = 
eb “ , 1 —— basal > Pe ow - — “ — = ~ a 
» + a oa = a ? - ; , 
- ; 7 f “ 4 « - 
— o o > - 
— — ~ —_ _ _ - * an, . ° ~- 
\— ~ | ° ~a ae ' onan ee od oie _ —— — » 
aa = © ousnd } ~ a .. on ~ ‘ = oe ene 
{ = + - y ws 4 -_ ° ee et - 7 ; _ > -—_ - aa —_ any —_ — , 
- on ve - “a = 
m 7 —_ j ~ we _ j it~ f~ >: “ ”s 
i ~ z aad <_ . f - ; . 
. y ~ a , ~~ - = - 
—_ - . . _ f - mm ~— ” aw — ™ ad — 
+ = ag - —* = ~ - ‘ ° ; Js y _ ee nal { -- 
al a — ~ e - _ . os _ Sie 7 Se he ‘ , = & 
~ _ oo J — . —_ ~- a * -_ ~ 
3 ma I~ = mead ~ 8 abe oon = 
~~ ~ “1 -~ ~ 4 
_—e — 
~ —_— er eee 


C HARRISON CONDIT ET AL 15 


A. The jar was too small to allow the carbon to be entirely sub- 
merged, so that only a portion could be plated at once. 

92 X Q. After plating that portion did you take it out and turn 
it end for end and pl ite the rest 


‘ . [ 
ry! ; t tec 
a + 
\ | Cf PULLING UD OI an ¢ (} it appara us 
; | P . ® ® 7 
MX ws. J Mmgnt apy l | general or that of some par- 
t y ‘ 6 ; 
f ir ranulas f 
y o . 1 | oe 
\. Priney y the are ei it machines built by the New 
. : 
riana Weston curl ' inv and Incandescent electri 
’ } | 4 ' ’ : 
machines Dullit OD LI i #§tates Kleetri Light (om- 
. 7 


95 X Q. In speaking of 4 knowledge, in May or June, 
1S76, of met ted carbons f iminating points for electric 
Fiit 1 sa Lnbat carDdons we ved by vourself from certain car- 
pintes i were then 1 a sulphate of copper! solution 
: i & & 
( { Cul Ith A SMALL CIAaASS I us LISS iloh ite OF copper OD ucht 
ior this express puri va nari e whoicn Mi \\ ston kept 
| I 
on hand for his other business 
" ‘ 
\. | feel sure that the sul) oper was not bought for that 
t » & 
‘ Tere ii purity — 
96 \) What other use had Mr. Weston for sulphate of copper 
| I 
s business at that tim: 


’ ; ; ’ ! 
A i] was a chnemist and carried on the Dus Ness OT ¢ lectro-depo- 


Sit 1 Ot f)) tals and had quit L ection of chemicals 
Owe = ae | ® , ; " ’ » | hey : . 1] , 
07 X Q. Did he keep up his electroplating business all the time 
: ‘ ‘ 


98 X Q. Were you not in a way to know yourself, during the time 


] "oor 14" } } ‘| . . >= 1 } . 
you were WIth him. wnetner or now bis eiectropiating business Coli- 


{22 A. | had merely to ask him if I saw fit to know; my bust- 


ness, however, had nothing to do with his plating shop, in 


—_. 


v9 XQ. Whereabouts in New York was the plating shop? 
A. | think at one time it was on Elm street, and at another on 


’ 
was the same 


le machine was a regular Weston electrotype ma- 
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r Roberts & Havell did or did not 
obtained the first tank and before 


n wnom these LWo tanks were ob- 


L\ilow me to state here that my 


* | * | 
; such that | had no means of know- 
is ootained, or to whom anything 


| ; r H | . 7 
Weston or others. or when there 


7c " 
1 other words, | had nothing to do 
ind was not employed in the office. 
| that the Exhibit “ Hand Lamp” 
sat you have testified as to the 
; , 7? eas | : . 
, iIkthnp Was Used | lease do so 
vas used either in 1876 or 1877: | 


—. mee 


IS/é. 


sii shoul you Say, aceor ling to your 


Lined 1t for us 
r 4] . lam 
‘ Pid Ji j bil Lirid as 
i ne | , | 
‘ 7 
| } 5s W ae ih iced 1n 
) tp) ) j ii iLiie yiis 
| i , i I rial it ; ti} At? 
Was Luen Vial i by the 
_ 
he ma en raised 
_. 4 se 
; rch hii ‘ : SsS.ii \ ae. (CCH 


: : — |9 
vei t om hoid 30 Tals 
} | j rvaiS Varving trom 
’ 
ing upon thes 1 ot to miu- 
jountor copper Upon toe same, 
3351] » Tals tne DoLtom carbon at 
; 
bons gradually consumed. 


iase ic) ir pT) ic ri Lit) distance. 
st point, unless the bottom 


’ ; ; «of Pe) pa =| icr 
ive as the are was getting uh- 


lire the moving up of the b ttiom 
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\. I produce the book, which is original “ Minutes of the Newark 
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Scientific Association ihe entry Is as follows 


“ NewARK, March 24th, 1876. 
The fourteenth regular meeting of the association was held on 
: ~24th, at the residence of Mr. Abraham Van 
Winkle, J The meeting was called to order, the president being 
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purification have since been much improved. The oxy-hydro- 
gen is probably, except the magnesium light, the most intense of 
any produced by chemical means, being exceeded in turn by that 
of electricity, and in one of these we probably have the light of the 
ruture 


ABRAHAM VAN WINKLE. 


Subseribed and sworn to before me— 


JAMES A. RENWICK, Examiner. 
Adjourns dd LO meet on Dot 


700 (This witness was examined on the 2lst February, at 
Newark. immediate ly after the direct examination of John 


Orro HvurEsBet, a witness produced on the part of the defendants, 
been bi luly cautioned and sworn to testify the 

truth. the whole truth. and nothing but the truth in the matter of 
controversy herein, and being examined by Mr. WETMORE, deposes 
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1Q. What is your name, age, residence, and occupation ? 

A. Otto Huebel: 22: 33 Lincoln street, Newark, N. J.; toolmaker 
in Roberts & Havell’s. 

2. Do you know Mr. Edward Weston, at present of the U.S. 
Klectrie Light Co. ? 


3. Q. Did you ever work for him; and, if so, when did you first go 


A. In 1876 IL worked for Roberts & Havell before going to Mr. 
Weston. ‘ 
{ (. In what shop did you work for Mr. Weston ? , 
A. Right next door to Roberts & Havell’s; they call it the Church. 
y () hHiow long, if you know. had Mr. Weston been started there 
fore you went with bim 

A. I couldn’t very well fix the date on that within two or three 
months 

6 Q. Do you remember seeing any machines belonging to Mr. 
Weston that went to the Centennial ? 


' 
} 
eT 


i 


7 Q. Do you remember any change in the winding of the wire 
on any machine at Mr. Weston’s; and, if so, what was the change’? 
A. | do not; I don’t know of any change. 
8 Q. Did you wind any machine with wire there ? 
A. Yes, sir; plating machines. 
YQ. Do you remember whether any of them or any one of them 
was ever wound with finer wire than the others ? 
701 A. Yes, sir 
10 Q. Who did the w inding ? 
A. Stevens did quite some of it, and a gentleman by the name of 
Gaffney. 
6U—o14 
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11 Q. Do you remember when that was—with reference to the 
Centennial ? 
A. Before and after. 
12 Q. How long did vou work for Mr. Weston * 
A. | worked from 1876 to ’81. 
lS Q. What did you do for him? 
A. I wound, and have done different things. 
Did you ever see any copper-plated carbon points for elec- 
gehts at Mr. Weston’s ? | ad 
A. Yes, si 
When is the first time you remember seeing such carbons ? 
A. Before the Centennial. 
Did you ever see them used ? 


;, 


17 Q. When is the first time you remember seeing them used ? 

A. Before the Centennial! : 

18 Q. How were they being used when you saw them ? 

\. have seen thie lh} in il lamp w hie 1 he used the lhl, and | have 
seen them while they were made —that is, cut 

19 Q. Who did you ever see making them ? 

A. Stevens. 

20 Q. What did he do? 

\ W hat seen him do: he sawed them. 
21 0. Out of what? 
\ 


Viates, as nearas I can guess,6 x 1Z or 6x1 i—-something like a 
Lhiat 
22 Q. You recognize this lamp shows witness “ Defendant’s Ex- 
hibit Hand Lamp’)? 
A. Yes, sir 
20 \) When do you first remember seeing that ? 
A. Before the Centennial. 
24Q. Did you see it used before that time? 
A. Yes, sir 
a2 20 R And with what kind of carbons, with reference to 
their being copper-plated or not? 
A. They were plated. 
26 Q. Where was the lamp used ? 
A. in the Chureh—that Is, 11) the shop, which we eal] the Church. 
27 Q. ‘That was Mr. Weston’s shop? 
A. Yes, sir. 
28 (). Do you remember seeing it used after that time? e 


A Yes, Sir. 
29 Q. And where? 
A. Both in the shop and at a lecture 
30 @. And with what kind of carbons? 
A. I think they were square—plated 
31 Q. Did you att nd at the lecture? 
I did 
Was the lamp used at the lecture‘ 


sir 
: 


~— 


f 


What did vou do at the lectur 
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A. I earried water and went on several errands; I helped him fix 
things straight. 
34Q. Were you assisting anybody at the lecture; and, if so, 


whom ? 


A. Mr. Weston. 

35 Q. Where was this lecture ? 

A. At some hall in Bank street, Newark, N. ae 

36 Q. How frequently, after the Centennial and before the lecture, 

ad did you see the metal-plated carbons used in the shop? 

A have Sect} them doze lis of Limes. 

37 Q. Do you ever remember seeing the lamp of which this is a 
pari (shows witness “ Defendants’ Exhibit Automatic Lamp” )‘ 

A Ye $, sir. 

35 Q. Where did you see that 

A. In the Church—in Mr. Weston’s room. 

39 Q. Did you ever see it in use? 

A. Yes, sir. 

10 Q. What is your best recollection as to the first time you saw 

this “automatic lamp” in use? 
753 A. I think in 1876 
11 Q. With what kind of carbons was that? 
A. I think square and ground round on the ends; metal-plated. 
12 Q. Did you ever see anybody in the shop plating the carbons 


that you have spoken ol ¢ 


; 


+) 


a A. No, sir. 
Cross-examination reserved 
A djourne d to meet on notice 
704 (The cross of Huebel took place April od, L832.) 
Cross-examination of the witness, Orro H. Hurpen, by Mr. 
BROWN! 
13 X Q. Who was the Mr. Gaffney mentioned in your 10th answer? 
A. A man who was employed there. 
i4 X Q. Do you know his Christian name? 
A Jolin. | 
lS X X/. Where is he now’ 
A. I think he is still employed in the shop—the Weston Electric 
Light shop 
16 X J. You say that you saw copper-plated carbon points used 
e at Mr. Weston’s before the Centennial. How do you know that vou 


did; has your recollection of that been refreshed by talking it over 
with others ? 

A. No, sir; I seen it 

i7 X Q. But as to its having been before the Centennial—that is 
the question Iam upon now. How do you know it was before the 
Centennial ? 

A. Because they were getting things ready for the Centennial, 
and I had seen the carbons laid out for them. 

iS X (J. Do you mean that copper-plated carbons were sent by 

a Mr. Weston to the Centennial ? 


= - see = donc te v= 2 RM a me siilideenanetien - <tr meets Bone 


A. That I ecouldn’t sav. They were laid out for it. but I don’t 
know did they (TO did not trace it as far as that 
19 X Q. Did the Exhibit “ Hand Lamp ” go to the Centennial ? 


\ rh il gon wt K W it was ut W th) otl Cl thy nvs 
~ , | } | >. sé 7 . ; 
0 X Q. Do you mean that the Exhibit “ Hand Lamp” was laid 
} ? ‘ 
out ready to go to 1 (rentennial ¢ 
? | 
A Vi | LO KT} Wiedy 
~~ | 5 , , , 
' es , 4 ; 7.7 
| \ ‘J Whonat ad ou nave tode with gett r thes thines ready 
~ y 
for the ¢ en 
’ ’ ’ 7 ’ 
| ¢ | . ‘ 
\. All I did was to clean the machines up—straighten things 
WD 
we , , J ‘ 1 
{OO yz XQ Hlow ao 1 Know that the irvbons which were 
) | ‘ 41 i . | . is | | . | ' i 
iM1d out with the hex! Hand Lamp were Copper-pDiavleud 
i s & i 


carbons 
A. Beeause I have seen them and took particul ir notice It was 
new to me 


i 4 j ; | 
> \ J W hat were Vou! j eh. Rol | 5» « Liavell’s fil Lat 
| | 
time tool-maker,. as vou are Dow 


A. No, sir: I was just a common help 
X Q. When did you go there to work ? 
In 1S76 ! 
55 XQ. What time in 1876 
" : 
x 


; . ! 
ar : ‘ . ' ‘ ‘7° 
he latter partor Janual 


ae ry = — eee Ro] 
57 X Q. Where had you seen them made before vou went to Rob- 
Be. . 

: i, , i 
ertis aA Havell’s 
yy... 5 | . | . = . . a ] ; } : .* 
| never seen them anvwhere only in Roberts and Havell’s 

a = | : ) — 

58 X Q. You went ther In January, LS76 


v ‘ 
A. ‘| nat is. for Mir Wi ston h ive lye C1) with RR rb TLS wW I] i\ 
since IS/7?2 


oo X Q. Do you know of anv man who worked for Mr. Weston in 
1876 or “77 and who does not work for him now 

A. I think a man by the name of Allan, 

60 X Q. Do you know where he lives now‘ 


A. No. Sit. have n't SeCCl) him since 


Subseribed and sworn to before me— 


JAMES A. RENWICK, Examiner 


rm 3 ah nated - Tr. ZZ. 
Lo6 [he examination of Holmes took place April 3d. 1882 
| I L] } rif, } ’ ' ’ | ’ : 
JOTIN OLMES, & Wilhess produ ion the part of the detendants 
4 } | } | ° 
having Weel »\ Thie ilfs CTUiV Cull ned iTidi = \L¢) i 1d) Tot ‘ i¢ 
} P } , , 
truth, the whole truth, and no i” but the truth i@ matter of 
controversy herein and being examined by Mr. Wrermore, deposes 
: follo 
and savs as follows 


1 Q. What is your name, age, residence, and occupation ? 
A. John Holmes; thirty-five; Newark, N. J.; tool-maker. 


. 
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2Q. You worked for Roberts & Havell, of this city, and how long 
did you work for them? 
\ Upwards of 1S years. 
3 Q. What work did you do for them in 1876 and 1877? 
\. Tool-making. 
4 Q. Did you work in any particular room; and, if so, in what 
particular p wre in the shop’ 
A. The tool-room. 
5 Q. That is, I believe, situated over the engine-room and in a 
separate building from what is known as the Church at that estab- 
siiment ? 
A. Yes; itis 
t) \) You remember Mr Weston’s being engaged at Roberts W 
Havell’s? 


7 Q. Where did Mr. Weston carry on his work when he first came 
there? | 

The first work that we used to do for him was done in the 
tool-room Afterwards they occupied il building to themselves, 
called the Church 


SQ. Did you see Mr. Stevens doing anything in regard to car- 
bons for electric lights? And, if so, just state what you remember 


A. I have seen him saw carbon —_ or sticks from the plates 
and pass them through a templet to size them. 

9 (. Did you ever see any metal-plated carbons 

iol A. Yes; I seen those which Mr. Stevens used to saw copper 


“3; 


10 Q. Do you remember when t is occurred—that a ee sawing 
f the earbons and metal-plating them, with reference to the time 
when Mr. Weston moved into the Church? 

A. To the best of mv recollection it was in the « irl} nart of LS7¢é 

ll ‘Deve remember where vou saw Mr. Stevens do this? 

A saw him saw the carbons in the engine -room: also at work 
ru thie tool-room and in the Chureh 

Lz iF, Do vou remember seeing electric lamps hort 
A Y es, Sif ; I do. 


13 ©. Where and when (I mean in what rooms) at Roberts & 


4 
HH: ne i do — retuem ber nay line seen an electric lioht 4 
The ¢ hure ‘h. to the hest Or my recollection. in LS76. 


: (). Was that after Mr. West n moved in there? 
A. It was 
15 Q. Did you ever see any of those early lamps burning in any 
er rooms than the Church 
A In the engine-room iil d Lne Lop of the factory, out In the 
street in front of Roberts & Havell’s 

16 Q. Have you any recollection when you first saw them in the 
engine- room * 

A. I couldn’t recollect; I couldn’t be positive, but I believe it was 
after I saw the lights in the Church. 


tid CHARLES 


17 \). Did Vou see Mer. Stevens 
| 
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them after they were piated ? 
A. | saw them after thev were plated 


LS \) W re you “al the lec 
street in March. 1877 ? 


ture delivered by Mr. Weston in Bank 


, i] , 7 } 
‘ ¢ ‘ " ‘ . _ 
1 | | ¢ about the use of electric lamps 
{ ) 
he ? F 
, r) ~ rs 
= et pen EN em ee ae 7 
‘ > i i & \ ; PCL! { bith} . bhi List? : co eS ,¢ 
' , % 
4 ’ + 
ct sé ‘i t) ~ ‘4 Lite SPOoOwWwed ridi CXPiaiiys | Liat Corvbons il | 
all 7 ry ; 
alii git i it } ~ 
| | | | Def eyhibit 
t + ? , 7 
LU \ Did you ever see th imp marked mnaants XN) 


+ 
4 j 
23 Q. Where did you see t 


A. In the engine-room: al 
24 Q. Who had them? 

A. Generally Mr. Stevens. 
23 J What shape were th 


And betng cross-examined 


2b X ie, You Say th it thy LI} 


and metal-plating carbons w: 


the « arly part of 1S76 Why 


A. Beeause that was in the 
the time when I first commer 
27 X @. How does the facet 
you to remember that it was 
Mr. Stevens sawing and meta 
A. No other than my own 
28 X Q. You say you thinl 
you can date the time y yu 


Weston. What was that dat 


the Church: there we several sus 
na there 

w soon after Mr. Weston moved into 
ric lioht there 
lection. if was in thre Sitti \ il 
he rbons after they were plated ? 


by Mr. Browne 


me when vou saw Mr Stevens sawing 
is. fo the best of VOUP Fee lect mh, itl 
do you think so? 
Centennial year; also t . 
ced Lo do work for \ir Weston. 

that 1876 was the Centennial year help 
In the early part of 1876 that you saw 
l-plating carbons’? 

hest recollection 

< it was the early part of 1876 becaus 


first commenced to do work for Mr 


< ’ M 
to work for Mr. Weston in 1875 help you to remember that 

| ] , ' 4] . ’ + 
It Was In the early part ol iS, 6 nat vou saw NE stevens Sawlhg 


and plating carbons; isn’t it 


A. I never saw Mr. Stevens plate those earbons 


30 X Q. Well, as to the tin 


we VOU saw nim Saw them ; have you 


, . ' : ° ; * + , ' > . » ae + . ; we 4. 
anv reason to give tor putting that time as the early part of LS76 


— 


that that was the year? 


—_ 


except that on the whole its 


ems to you, asa matter of memory, 


y? 


te 


=~ 
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A. I have got dates of other work which I did in the shop now 
which enables me to place the time when I saw Mr. Stevens making 
carbons in 1876 

ol X (J. Well, please state how the dates of this other work en- 
able you to fix that you saw Mr. Stevens making carbons in 1876. 

A. It helps me to recollect, but I can’t fix the date as a moral 
certainty. 

2 i, Do you feel sure that it was 1876 and not 1877 that you 
saw Stevens making the carbons? 
| do, to the best of my recollection. 

33 X Q. But you can give no particular reason, can you, why it 


‘) 
'f 


A | also saw carbons being il} ide in S77. 
34 X \) | want you to rive me, if you can, some special reason 


why it was 1876 and not 1877 that you first saw Stevens sawing 


| nave ho Sp cial reason 
> X Q. Did you ever see at Stevens, Roberts & Havell’s pl 
Church this lamp marked Exhibit “Automatic Lamp?” 
A Not LO my recollection 
\ 


ace or 


36 X Q. In the 15th question you were asked: “ Did you ever see 
any of those early lamps burning in any other room than the 
Church?” And you said, “In the engine-room and the top of the 
factory, out in«the street in front of Roberts & Havell’s.” What 


early lamps ure you speaking about? 
A. The early lamps that were made by Mr. Weston. 
760 37 X Q. You mean what are known now as the Weston 
electric lamps t 

A Yes. sir 

38 X Q. Such as the Weston Electric Light Company manu- 
facture ? 

A. No, sir; I don’t mean that 

39 X Q. Perhaps you misunderstood the 37th question; please 
hear it read and make whatever answer you wish. (The examiner 
reads the question.) 


A. I do 


And being further examined by Mr. WETMORE: 


, | | . le . . v4 
10 Re-D. Q. Do you know whether or not the lamps which you 
saw burning in the Church or which you saw burning in the engine- 


’ 


rootn were made the Sumie as Wi Stoll lamps are now made ‘4 
A. I do not know; I have not followed up the lamps. They 
burnt curbons. 


7 


And being further cross-examined by Mr. Browne: 

11 Re-X Q. Do you remember the kind of electric lamp which the 
Weston Electric Light Company introduced about four years ago? 
A. I do not. 
| JOHN HOLMES. 


ESO CHARLES F. BRUSH ET AL. VS. 


Subseribed and sworn to hefore Mme—_— 


JAMES A. RENWICK. Examiner. 


Adjourned to Tuesday, April 4th, at 11 a. m., to meet at Newark 


761 (The examination of Oliver took’ place at Newark. April 


lL HOMAS OLIVER, a : 
having been first duly cautioned and sworn by me to testify the 
brucun he whole truth. and nothing but the truth in the matter of 
controversy herein and being examined by Mr. ‘'THomMpsonN, deposes 
llidd SAYS 


1. What is your name, age, residence, and occupation ? 
A lhomas Wilver: lorty ; No. l2 Struve street, Newark, N ] 


pattern and model maker 
2. Do you know Mr. Edward Weston ? 


A. Yea 
) 3 Q. And how long have you known him ? 
. {. Since October 18th, 1876 
{(. Were you engaged in any employment with him or with any 
firm with which he was connected in that year ¢ 
a. 2e the firm was Roberts & Haveil. 
) \) (nd wh was tha iT place of business ‘4 . 
A. Washington street, Newark. 


6b \\ hat was the date of your rolng into that employm« nt ? 

\. October 18th, 1876 

7 Q. Under whose special or particular direction did you work 
while there ? 

A. Mr. Weston’s. 

S$ Q. What was the character of the work you did for Mr. Weston? 
Please state generally. 

A. Pattern and model making. 

9 Q. Did Mr. Weston have a laboratory at this place, in Washing- 
ton street, to which ever\ body was not admitted t 

A. Yes. 

LU \) Were you pt rimitted to Oo into that laboratory freq uc ntly 4 

A. I was in frequently? yes. 

11 Q. Did you assist Mr. Weston in some of his experiments In 
connection vith electric hehts ? 


A. Yes 


762 12 Q. Do you remember whether there was a man named 
William L. Stevens « mployed there at that time? 


A. Yes. 
W he n vou first went the re / 


| the time that you were there ? 


15 Q. How near was his place of work—his bench in the shop— 
to your own? 
A. He used to do a good deal of work on my bench. 
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16 Q. What kind of work ? 

A. Experimental—connected with electric light. 

L7 \) You remember at the time you went there, or immediately 
afterwards, seeing Stevens at work on carbon or carbon plates? 


} 


| = : 
Counsel for compiainants ob} cts to the question as leading. 


’ 


What was he doing in that connection ! 


19 Q. Please describe what you mean by that, and all that you 
Saw otevenps do in that connectilo 

A. Some were square, some were round. . 

20 Q. State how Stevens made the square ones and what they were 
made from 

A. He cut them out of plates—sawed them through toa size to suit 
himself. 

21 Q. And how about the round ones, how did he get those ? 

A. Cut them out square first, filled them up afterwards. 

22 Q. And when was it that vou first saw Stevens doing this? 

A. Right after I went to work there | 

23 Q. Did you see Stevens at any time copper-plating these car- 


bons ? 


163 24 ().. About when was this first ? 
A. In the middle otf Nove m be A LS76. 


25 Q. Do you remember what the vessel was in which he plated 
the first in ? 
\ ”¢ s t lass jal 


26 Q. And afterwards, what was the next vessel which he used ? 


Q. And where was this tank used—in what part of the build- 


28 () What nart of the room was this laboratory in? 


\. It wasa small room part ned off in a large room of the build- 
yr called the Chureh 
29 @. Did he use any other different vessel after this; and, if yea, 
= 1% 

woere VuS Uti iced 


30 (. Do you remember whether there were any electric lights 
used in that building by Weston during the time that you were 


‘| “> sy + 7 Ly ’ +) 
tere: aha ,Oo. whneh OTs 


A. About December of 1576 
ol Q. What was the lamp that was used at that time? 
A. The lamp marked “ Defendants’ Exhibit Hand Lamp.” 


; 


32 Q. Do you recognize that lamp as the one used there at that 


A. Yes 

33 Q. Will you state in what parts of the room or shop it was 
located when it was used ‘ 

A. It was near to the laboratory. 


b1—os14 


7 
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84 Q. Do you remember whether or not carbons were used in 
= = ~ ; - ot i] " ] . , . . , . . 
hghting the lamp at that time, and whether they were COppt red ot 


” : iy ’ _ ’ . , 
(counsel for complalvants objects to the question as leading 


vo | Which were the more genera 
AA. Copp red ones 

: * ‘ | ’ } 
(04 36 Q@. Do vou remember any other elect 


thi shop while you werethere? And,1f ves, « 


’ . 


; 
\. Yes; “ Defendants’ Exhibit Automatic Lamp.” 
of () W he hn was this first used, if you know ¢ 


\. | believe some time in December, 1876. 
oy ’ | } » ‘ ] : ‘ . + “yy y 
38 Q. Did you have anything to do with making any portion ol 
: 


\ Vi be mn) ide thie spool Some time in Dec mber. LS/6. 
39 Q. And what kind of carbons, if any, were used in that lamp 


4 ? : * ’ } y | , ’ '% ; 
(yt). bicase state where in thi SHop this last amp was used 
; ’ ’ 
‘ . - " »- . ‘ h) > s ’ ae 
A | pon the benen near the laborator’s 
,| , | , ) 
|. Any other place 1n the shop 


A. It was moved at different times; that was the main place it 
? — ' t+ ; “reytt ‘ <a | “re 11 } he * 
ie@ase state how oiteh you saw these lamps In use, or eltliel 


} : 
’ . ’ ’ 7 i? 
A. Almost constanth 
‘ 


i . : . .* — 


a * " -_ " } : . ] , " ‘; 
stevens at work On Carbons, shaping them o1 piating them 


,. 4 , } so : , , 
was th Hop tig or work Dy electric lights, uslig coppered Cal 
i i 
x + ] 7 f } af | " Fo i } } . +) 
ons: and, lf so, about when was iItmwhen did it commencs 


Counsel tor compialinants 
. 


-~ 


wyects to the que stion as leading 


men ae 


A. In the early part of the summer of 1877 
to Q. And where were these lamps placed in the shop, do you 
remember 
A. One at each end 
6 Q. What machines were used for running these lights ? 
A. The electric light machine. 
760 L7 Q. In what way did that machine differ from the electro- 
plating machine, if any t 


_ 


’ 


A. Thi difference was 1n the construction altogether. ° 


And being cross-examined by Mr. Browne: 


45 X Q. Please give us some general idea what this electric light 
machine was which was used in the early part of the summer of 
svi? 
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A. The difference between the plating machine and the electric 
inachine was in the wire used in winding the magnets, as near as | 
remem ber. 

‘9 X Q. What lamps were used with this machine in the sum- 
mer of 1877? 

A. I don’t know what lamps they were; they were lamps that Mr. 
we ston had. 

)X Q. Not either * these two, viz., the “hand” and “auto- 
Ic lamps, were thi 
es; they were use < 
(). Anv others that summer ‘ 


(). Can you give us an idea what kind of lamps they were? 
A. There were two French lamps and Mr. Weston’s own lamp. 
od A Q. How many — in all? 
A. I can searcely tell; a great many different kinds. 

\ () Were the y all at it one tlme or used -by turns? 
A. No: at different times. 

X Q. What do you Inean by Mr. Weston’s own lamp? 
One that he experimented with. 
56 X Q. No carbons were used in any of these lamps in the sum- 


1] 
+ 
mer of 1877, except coppered carbons, were there? 
A. I don’t believe there was? 
D1 A \) Did you examine them to see? 
A. Not particularly. 
766 And being further examined by Mr. THompson: 
58 Re-D. Q. Did vou ever observ the -ecarbons used in these lamps 
st inquired about sufficiently to know whether they were copper- 


59 Re-D. Q. In answer to X question 56 you state you don't be- 
ve there were Any carbons eXCt pt ed pe re d Cuil ‘bons use “cd inh any 
of these lamps in the summer of 1877. Please state what reasons 
you have for this belief 
, A. Because I noticed them most. 

THOMAS OLIVER. 


Subscribed and sworn to before me— 


JAMES A. RENWICK, Examiner. 


rity) (The examination of Mueller took place April 4, 1882.) 


FREDERICK MUELLER, a witness produced on the part of the de- 
fendants, having been by me first duly cautioned and sworn to testify 
the truth, the whole truth, and nothing but the truth in the matter 
of controversy herein, and being examined by Mr. 'THompson, de- 
poses and Says. 


1 Q. What is your name, age, residence, and occupation ? 


A. Friedrich Mue ller: 26: No. 141 Monroe street, Newark, N. J.; 
machinist. 
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2 Q. Do you know Mr. Edward Weston ? 

A. Yes. sir. 7 ? 

3 Q. Did you ever work for him, and when did you first go to 
work for him? 

A. Yes; in 1876. I believe it was in August or September. |! 
can’t tell sure. 

4. How do you fix the year and about the time of the year, 

A. Because | was out of my time at that year, 1n the month o 
June—that is, my apprenticeship ceased, and I went about a month 


' 


. 


t 


or two afterwards to Mr. Wi ston. 

5 Q. In what shop was this in which you then went to work for 
him ? } 
A. In Washington street 
6 Q. What was the name of the firm ? 

A. Roberts & Havell. 

7 Q. How long did you work for Mr. Weston ? 
A. | worked there about two years steady first ol 
8 Q. During this time do you remember seeing any copper-plated 
carbon points for electric lights at Mr. Weston’s shop? 

A. Yes. 

9 Q. How soon after you went there did you first see them ‘ 

A. Right after the first time I went ther 
768 10 Q. How soon after you first went there, as near as you 
can remember ? 

A. Maybe two or three months; I can’t tell sure; it was not long 


after. 

11 Q. In what part of the shop did you see them ? 

A. I seen them with Stevens; | seen him work at them; I seen 
him cut them from square plates and file them round. 


12 (). Was stevens a workman In the SHOP al tue same time that 
you were there’ 

A. Yes. 

13 Q. Did Stevens do anything else to them besides cutting them 
out and rounding them ? 

A. That I can’t tell, sur 

14 Q. Did you see these carbons in use? 

A. Yes, sir 

15 Q. How were they used ? 

A. I seen them burn in the lamps—in experiment lamps. 

16 Q. Can you describe any lamps that you saw them used in? 

A. Yes; that one there (referring to “ Defendants’ Exhibit Hand 
Lamp ”). 

17 Q. When did you first see them used in t 

‘A. It wasn’t long after I came there. 

LS (). And what kind of carbons were these—the same copper- 
plated carbons referred to in your Sth question or not? 


iat lamp 4 


| 
‘ 
i 


! 


Counsel for complainants objects to the question as leading. 

A. The same. 

19 Q. Do you recognize that lamp (shows witness Defendants’ Ex- 
hibit Automatic Lamp”). 
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A. Yes, sir. 
20 Q. Do you remember seeing that lamp used ; if so, when first? 
A. Yes, sir. ; 
21 Q. When first? 
A. 1 can’t tell sure; but I seen itafter the “ hand lamp” had been 
used. 
769 *)*} (). About how long after? 

A. That I can’t tell; I think about a half a vear, around 
there; but this is not all of the “automatic lamp;” some of it is 
Missing. 

23 Q. What parts in this “ automatic lamp” are missing ‘ 
A. The iron gas pipe, about two feet long, screwed in an iron 
base, and then the arm which belongs on top to hold the carbons. 


24 Q. What is the pulley on the side of the Exhibit “Automatic 
Lamp ” for’ 

A. There is a weight hangs on there by a little rope, which lifts 
the bottom carbon up to the Lop one 

25 Q. What kind of carbons were used in the “automatic lamp,” 
with reference to their being copper-plated or not? 

A. They were copper-plated 

26 Q. Did you ever see anybody in the shop plating the carbons 
you have spoken of? 

A. No, sir 

27 Q. And what kind of carbons were used in the “hand lamp,” 
with reference to their being copper-plated or not’ 

A. ‘They was copper-plated carbons 

28 Q. Whereabouts in the shop was the “hand lamp” used 

A. It stands on the shelf on the wall: I believe it was serewed 
down on the shelf. 

29 Q. Did you ever see the ‘automatic lamp” in use 

a. eo 

oU | W here? 

A. On the bench: it stands on the bench. 

ol Q. In what shop or room / 


\ 


; 


; 


*; 


‘) 


A. In the machine shop, right under that (refers to “hand lamp”) 
other lamp 
32 Q. How frequently, from the time you went to Mr. Weston’s 
until April, 1877, have you seen these lamps or either of them 
liohted, as you have described ” 
A. Not very often. 
(70 33 Q. In what part of the shop were you employed during 
that time—that is, from August or September, 1876, to April, 


A. Right in the center of the shop; in the middle. 


And being cross-examined by Mr. Browne: 


o4 X Q. Was that the same shop where Stevens cut out the car- 
bons ? 

A. Yes, sir. 

do A Q. Where are you employed now? 


CHARLES F. BRUSH ET AL. VS. 


A. For Weston’s company. 

06 X (). Where is the last witness, Thomas Oliver, employed, if 
1 know * 

A. I don’t know for sure where he is working; he isn’t working 
for Weston; that is as much as I know; he is not working for 
Weston. 


37 X Q. How do you know that the carbons which were used in 


+ 


). 
these two lamps here—‘ hand lamp *’ and the “ automatic lamp — 
were copper-plated? Did you examine them to see 
A. I looked at it; I seen it was red. | refer to the “ hand lamp.” 
[ didn’t look at the other so near 
38 X Q. Are you sure that every time the “hand lamp” was 


*, 


| 


burning the carbons in it were copper-plated ; wasn’t 1t sometimes 
used with carbons which were not copper-plated ? 

A, can | tell, 

39 X Q. What was your business in Mr. Weston’s shop in 1876 


| ie machinery parts 
tO X @. Did you know at that time, when you were working there 


| ’ } : 
tL the red carbons were copper-plated, or (iid —sOTe- 


ie ’ eryvry ’ | 
al a mAchH ISL, Tha 


body tell you so afterwards ? 
A. Nobody told me; I seen them. 
11 X Q. Did you know, from looking at them, that they were cop- 
per plated ¢ 
\. Yes, sir 
we 2 \ i, You never saw anybody at Mr. Weston’s place 
using carbons that were not copper-plated, did you” 


A. Not as | remember 


FRIEDRICK MUELLER 


Subseribed and sworn to before me— 


JAMES A. RENWICH, Examiner. 
772 (The examination of Heise took place April 4, 1882.) 


CHARLES HEIseE, a witness produced on the part of the defendants, 
having been by me first duly cautioned and sworn to testify the 
truth, the whole truth, and nothing but the truth in the matter of 
controve rsy he rein and be Ing examined by Mr. THOMPSON, depos S 


, 
e sy % > ; ti . ° 
and SuivVS AS IOLLOWS. 


1 Q. What is your name, age, residence, and occupation ? 


4 


A. Charles Heise; 30; No. 144 Howard street, Newark, N. J.; | 
am assembling and testing electric light machines with the Weston 


Klectric Light (0 
. Do you know Mr. Edward Weston ? 

A. Ye 5. sir. 

3 Q. Have you ever worked for him; and, if so, when did you 
commence ¢ 

A. I worked for him, and commenced in September, 1876 

t@. Where was this? 

A. In Washington street, Roberts & Havell’s building. 
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o> Q. What do they call that building? 

A. It is a manufacturing building; it is called the Church. 

6 Q. And how long were you with Mr. Weston from that time ? 
A. Till to-day, with the exception of three months. I can’t tell 
exactly in what year it was when we were in the old building. 

7 Q. What class of work were you engaged Oll during the years 
1S76 and ’77 at Mr. Weston’s? 

A. First, | had been getting parts ready—finishing them—which 


belonged to the plating machines. ‘Lhat was for the first six months. 
‘yy 1 
fhen | b run to assemobie the machines and test them. 


8 Q. During the first six months do you remember of any of the 
| inswer being used in connection 


machines described in vour 


with ‘ t cLric Minn ps 
ie A. I do, in the shape of an eight-inch machine wound dif- 


machines forthe purpose to burn 


— 


ferently from other pl 
electric | lit | 
J \) Do vou r mem bi r what | inp Was first used in connection 
with that machine ? 


A. If I could see the lamp I could tell 


10 Q. Do you remember that lamp? 


A. | eould not tell whether it is the same lamp, but it looks 


“ if 
11 ©. Looks like what? 
Like the one I first saw used in connection with the machine 


12 @. And what was used in that lamp, or in one like it, at the 


hop for carbons 

A. Copper-plated carbons 

13 Q. Please describe these carbons and how they were made, and 
where and bi whom, if you Kn \\ 

A. They were not round and not square. They were made by 


Mr. Stevens, who sawed carbon piates Ih square pleces about i inches 
thick, which he filed off to get them round and then plated them 
They were made in the same shop where I was working—made by 
Mr. We ston, too, both. 

14 \) In what » irt of the shop were they coppered or plated ‘4 

A. In the back part of the shop, which 1s divided by a partition 
from the rest of the shop. 

15 Q. About when was it you first saw this “ hand lamp ” or one 
like it in use at Weston’s shop ? 

A. About two or three months after my beginning to work there. 

16 Q. Between that time when you first saw it used and the first 
of April following how often did you see it In use, or about? 

A. About three or four times a week. 

17 Q. And with what kind of carbons during all this time ? 

A. With the same carbons as before described. 
774 i8 Q. I mean with reference to their being copper-plated 
or not. 

A. Copper-plated. 


19 Q. During this first six months did you ever see Stevens or 
Weston copper-plate the carbons you have described or any carbons 
for LSt in electric lamps 
A. Yes: I have seen them plate them sometimes 
ZU \) Do you ever rein mber seclng the lamp of which this Isa 


part (relerring to Exhibit “Automatic Lamp 


*) ] ey . j > ; ie j . ‘ : 4 » a ] . +) 

21 |. About when first did you see it, and where: 
ma 4 : : ' . ’ ? | . 

A. At the same place where » seen the other. 


Zo \). Al id you set n use about that time? 

\. I seer ise fol vy minutes only 

24 i, \) iW h What KIN O] carbons ? 

\ Nii ii 1) i l roons 

25 Q. After this first time that you saw it used and before the first 
Ul \p | dl you see lt t sedi isril ns 


+) 


26 Q. Where was it that you saw it used 
. . } 
A About in bn Siiiiie prrcrce (1) the same shelf. 
‘ iid ie ale ; : Sy ; a . 
Zé \) Do you remem be! whether the shop was ever ils hted Dy 


’ 
P mp | 
' | — rr : - — _— .¥ 
‘tric lamps for working or operating purposes ‘ 


‘ i } : ’ ; : ; 
(ounsel ior complainants objects to the question its leading and 


A. | remember it has been lighted one evening by two Serrin 


le 
a 
+ 
- 
~ 
— 


é . 
A. About mid-summer time—about July 6r some month la 
the year 1577. [hat was not for working purposes, but for oper- 


20 Q. Do you know Thomas Oliver, pattern-maker, who was 
working for Weston during some of the time about which you have 
testined ¢ 

A. I do. 
170 30 Q. Do you know for whom or where he is working now 
A. He was not working for Mr. Weston for about the last 
two years. I could not tell where he is working now. 


+) 


a “— 
; ® ™ . . . 4 " 
And DOelineYe CTOSS-t LtLTLITLICad OD Mir. BROWNE: 


ol X Q. What do you mean by operating in your 27th answer? 
A ‘¥ make show . for exhibition. 
d2 X\ Q. In what kind of a vessel was the copper-plating of the 


carbons done during the first six months you were with Mr. Weston ? 

ln a wooden tank about 12 to 14 inches wide — two feet long 
33 XQ. You say that up to the first of April, 1877, you saw the 
“hand lamp” in use about three or four times a week. About how 


long each time was it k pl liohte i? 
A. Sometimes a few minutes; sometimes a few hours. Of course, 
t went out a good many times. | 


CHAS. HEISE. 
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Subscribed and sworn to before— 


JAMES A. RENWICK, Examiner. 
Adjourned to meet on notice 


776 New York, May 13th, 1882. 


| 
usten Browne, Esq., of counsel for complainants, and 
Kdmurd Wetmore, ks _ of counsel for defendants. 


Professor Enpwin J. Houston, a witness produced on the part of 
the defendants, havin r peen bY mi first duly cautioned and sworn 
to testify the truth, the whole truth, and nothing but the truth in 
the matter of controversy herein and being examined by Mr. Wet- 


; 


| What is vour name, ag reside nce, and occupation * 
\ edwin J LH uston: of Philad iphia, Pa. : professor of physi- 
cal geography and natural philosophy in the Central High School of 
Philadelphia; professor of physics in the Franklin Institute, and 


2. What experience have you had in applied physics, and 


A. During my experien ; a teacher for the past sixteen years 
[ have had, at various times, charge of extensive cabinets of philo- 
sophical apparatus, and have fat iarized myself by constant using 
of the same with th physical principles they were intended to 
demonstrat: | have used my own and other cabinet apparatus for 
purl se ot original researe iT} play s1¢s, and also It) COUTSEeS of 
CLUE 3 rt erore I y Stu | LS md the p ib} C getit rally. | 
am familiar with the genera iture connected with the subject of 


ApPpPiied PIUVsSICs, a |} Irom late | have giv Cl especial atten- 
tion to the s tof electricity, having made some original re- 
searches in the same and | r taken out, both jointly and indi- 
vidual patents for apparatus for a system of electric lighting 

»@. Have you read and do vou understand the specifica- 


Gb tion of letters patent. N 196,425, tor improvement in metal- 
| | its, being the 


\ L hay i the spe i nm reiterre d to 1n the question and 


+ | ‘ >? : 
LQ. What is the meaning of the term “electroplating ” used in 


v 
that pa 
A. The term “ electroplating is used in patent No. 196,425 


refers to the method of covering the surface of the carbon with an 
adherent metallic film or coating by the aid of electricity. The pro- 
cess consists essentially in dipping the carbon or article to receive 
the coating in a solution of the metal with which it is desired to 
¢ acurrent of electricity through the same 
the proper direction, one pole of the battery being connected 


S * 
: 


with the article to be coated and the other. preferably, to a plate of 
the same metal as that contained in the solution. On the passage 
63— 314 


OO SN IS AS EA.» ROE LS BA ata EE BBR AE 


190) CHARLES F. BRUSH ET AL. VS 
of the current tbe metal is de posited on the article connected wit 
One of the pol ~ and dissolved irom thie meta! connected with tne 


ae 


' ; ‘ ; yo ’ ’ 
‘ . : Po . 4 . +?) - >on O% . . a 
OLne! his process Is known as electroplating, PaAlivahnic Gepo 
i i — _ I 
; 
3) | ] : » * ,? 
SIT Oli. {)T elecLltroivtil GCposit OT) 
{ ) 1) ° ” ' ; efa ' thi, | nel yy ,er? ave % 
oo \y Og Vou Uubaderstand thi Pencil) iati ag 
‘ . ’ 
, } . ’ 
A understand the frenc} anguage, ana have ransiated Many 
" ’ 
: > 
‘ roi ico CSpet lziil LHOS* pel <i Thi icy LO appileda physics and ¢ CU it Li 
science ih yell 
, ’ I? ‘ 
4 ;% ‘ ; ’ 47% 
i, Hla ‘ ' + re iq] ‘ i} 7 Lit) Vou 1] i i@Ts ind i‘ i i ] | Lc ] 
I 
’ ' ’ } |) | ? ? hy | | ‘ ’ |? ’ ’ 
Li] ." h La? Vy “Se Ae | CIV tits tive sAT] , re \ i LLE TT) 
’ , 
\ | | . ss ¢ ; j ; \ 7 ‘ ~~ . iit 
Ls ve read the patent referred to, viz., No. 109,805, of I1th 
os : 4 ; . ' oye , . ’ 
IS7o, for metallized carbon rheophores (of gas, retort, or art! 
* . ‘ , a 
‘ » ’ ’ x ,r) ’ ’ ' ) 
| i Cal I ; . CPleCCLT It Fill pene weit »' Lila uUnders sib | bat 
san 
~_— : , , 
. . . + ’ 
a. Ilave vou translated the same into English: and, 1f so, will 
’ , ’ 
" | ’ § ; ’ 
Vi i pl MiLUCce* ' if “al (j LI ,1iis i iil ana ~ tut Wileuti | it ~ Col 
rect 
t*4 
aa ‘ ley ' } : ; 
iio \ | have made a transiation of the pacel reierrea to 
which | hereby produce | believe the same to be a correct 
Lr ‘ ’ $ 
44 Tt. : ‘: 
, ] . ’ , 
' ? e ’ * ‘ * 
( i jor detendants offers the transiation in evidence, M™ KReU 


y » + , , , 
. . _4 . 

5 ) |) } ft i >] (]() Vou | ' | mda thy l] ¥* Thi 1) (if = | pty (] IT} Lie 
yy | - = = } | : 7 | 
rush patent and set forth In the second claim thereof described In 

' » } ‘ 
" " ; ’ ¢ 4% ' , 
this SHCCLIIICALION Of] thy meviiel patent above reterred to 
. ’ 


‘ ; : i 
ry . Ve You read ana qo you unae;rs Bete Live Speciiis J \)i 
‘| eiyf . ; byiaty . ' +} I . | , ; os 4 ‘ { YY Ww | ; ’ 
‘ tt | 5 cit ' ‘ iti Lr al a. it ‘ ‘ii ara . bat Lt? shit i it a 
: 
\ : ’ 
; ; ' } \ ; ' 
Lin e pears adate Jth lal nh, ISOS nad the certined Copy Or. Wil h 
, ’ ‘ 
. j } 
Is iit'| Witt) SihOWwWt) Vou 
| ’ } i7 | | ’ 
— j i ‘ 
( i] 7 Sitetereee 1} s CdLICTS eat o [rie i ey i reP1rice ANC a ITkK eC 
> ; — j 
“ Defendants’ Exhibit Carré Patent 
> [ | ; , 4 ’ 
' ’ : ; ; , ; +} ; 
\ bave read the cel ite olf addition reierred to in the ques 
| 
7 , 7 
' F ; +] ‘ 
tion and believe that I understand tl Sauni here are, howevel 
| 7 , , 
t > , ; y 
In the m iscript of the patent referred to two places where a word 
i j 
. + * ‘ . 7‘? °F : 
is apparently omitted, as licated by a blank space left therein 
» & 
Lnese omissions, however. ao not 1] mn \ hKigment, prevent Oli 
| ‘ . 
|. + ' ‘ ‘ » 
el sinus iti i) cil Wi ' Lint rived) (1) l crs LO COPTECI . o \ 
i 
Ti} \ ' : ther } i " | | Ty , . : j ‘ a 
ait sf il i si vil | iil 7 er. hoped iit OUULTSS iis reie&rre i a8, ‘At 
tal (1) ? cy = htt} ir +} i ‘+ , oy +4 ' . " —_ 
Lil i i praia’ Peco Ima i i} Lilie root) Lie id) Ol). AILECI Lidé \ rai 
: ' 
"5 " . " . ' * . j i", ; , 
Mle rss vAalad Of) ne third pa e. thi third lin irom tiie LOp, a er Lire 
i 
° ; 
Word ii 
ii) || + : zz * ] t | " : a fi . " 
iv Y ive you transiated the said Carré certificate of addition 
; + 
? :¥ ’ 4 ars 
nto fi Yiisilh; and, 11 So, Will vou piease proauucs Lne Same and state 
7 
lf 1 Is correct 


a 


i 


A. | have translated the Carré certificate of addition referred to 
Lone Qguestlo and believe the translation LO be eorrect, and I 


’ 


i} 


i 
he reby produce lL. 


c 
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Counsel for defendants offers the translation in evidence, 


Ly 


J. A. R.. examiner.” 


ll @ 


; r) ’ 
\\ \ 
fs 7 { 
os 
’ > 
+ 
‘ 
‘ . 
i 
: 
' 
: € 2 
—_ 4 
’ , 
’ 
, 
; 
; ‘ 
\ ! 
H 
i 
' +) 
io tJ 
‘ 
~ ~ 
. 5  F 
‘ i 
? ’ 
; .rvre 
. 
’ 
' 
4 y,¥ 
is . 
¥ 
i f 
| ‘ 
. 
’ 
™~f) ’ 
; 
‘ 
; ) 
, > °*¢ 
, ‘ 
pe 
} 
i} 
> 


‘ 
AS a 
*ped 

1} | } ' 

“a reierel 

VN 7 iT 

] ll fa 
| 
ALISO) 


Do Vohl 


) 


ndants’ Exhibit Translation of Carré Patent. 


or do you not find the invention described in the 


rush patent in suit, and particularly set forth in the second 
mere described in said Carré’s certificate of addition, and 
1 quote any passage of sald Carré’s certificate which you find 
y to refer to said Brush invention ? 
nd the invention set forth in the second claim of the Brush 
in said Carré’s certificate of addition and set forth 
is | ws | obtain 1 carbons, ver ng, solid, and 
a VY Covering them f inically with a layer of readily 
r volatile metals, such as zine or tin 
Lo you know of any examples in the arts, prior to the date 
\ ition for the Brush patent in suit, of the covering or 
n electric conductor of high resistance with a metallic 
f superior conductrng power for the purpose of Increasing 
; \ ry cyt sneh ’ ‘ | 
|) u know of any instances in which metallic substances 
copper, A ive be eposited by electroplating on carbon, 
r the purpose of increasing its conductivity or for any other 
. ind, 1f so will vou pleast rive such Instances 
lo: and among a num f such instances I select the fol- 
In a publication i a Dietionary of Chemistry, by 
& \ !. published French language, in Paris. in 
r 1S10. a reference 1s ma volume 2d, page So, under the 
: 
> > A Otys 1 of Bruenatelli. who remarks 
V be coat fa gaivanic fh with various 
subst 3. sus rold, copper, and silve I] 
nas ry! | 3) “ , suitable liqu tO empilo' 
Irpo ind d substantially the method now 
| fo ctropiating card Vitnh copper He also! utionhs 
e | ve dispensed with and the coating obtained by im 
the earb 1 a meta solution and touching its upper 
\\ 2% Le oO} ia rsed in the sam sOo1utlion Lnus 
| vw j WOW! Ty! wit Li) \ it Lid OALLECI 
r defendants offers the extract from Klaproth & Wolff's 
“g- br 
in e mal Vetendants Exh it Ixtract from 
h& Wolff's Di na | A. R.. examiner.” 
irther instanee, | may mention that in Englsh patent No 
f 1S48, to Le Molt, for structing galvanic or electric files, 
| s made to electro yr | ie end ol th ecaroon ele ment 
mer or other tnetal to ena e® 1b to be solder I to the strip of 
~+ | ed iO hy AMAIVAMAT cd zine of the me xT cell 
n French patent No. 4606, of January 31st, 1849, to Le Molt 
| its applicable to apparatus suitable for the electric 
Similiar statement Is mad 
\lso in British patent No. 1649, of 1855, to Fontain Moreau, for im 


nt in construction of voltaic batteries, the inventor states 
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C. HARRISON 
platinum by rubbing platinum chloride with oil of rose generaniun 
‘ . * 7 


: = iz } , . . . 
and heated dull red. J. A ht CAUIMMINeL. 


Counsel for defendants offers the third specimen 1n evidence, 

marked “ Defendants’ Exhibit Plazanet Carbon, plated with metallie 
. 4: ain . al ; : 7 ; . ): 3 : 

platinum by rubbing platinum chloride with camphor dissolved in 


" ’ j ’ : is | 4 : \ . 

and heated dull red. J. A. R.. examune! 

. % . : , . 
(nd being cross-examined by Mr. BROWNE: 


2) X Q. Revnier in his patent, according to your translation of 


a i ; 
’ ‘| ’ | " " 7 Ma % . | ‘ ’ } ’ 4 ‘ ‘} 4 i 
OF Ib SAVS Lila nis CoOvVverihiyY’ Oo! ary } rods may e mMAGe OY al 
. , , / +3 
inic deposition DV precipitation, bY amaigamation, b\ moulding 
. : . : . “ > ? 


DV simple Introduction, or by any other means What do you un- 
derstand to be the diffe e between the Process he intends 


756 by the word “ moulding ” and the process he intends by the 
WOTUS simpli mtrodue I , 

A. By the word “ moulding,” as used in the Reynier patent, 

| lerstand that the ear! i e in a plastic state, is forced into 
| | 


1 metallic tube or other hollow metatlie form. which forms at the 
same time the mould thereof. designed to retain it and to impart to 


" : . J 
it the desired Shape and aiterwards serve to torm Its coating and in- 
. '’ 4 si > » , ** 
es ™ | iis (*¢)T) i th iit? | We i>\ iat if rii} Stinpie lntroaduction i 
understand that the particies of metals, such as hilngs, are intro- 
fatal A ALES? CEat Lalli LFil ij Ti ial Wiliit Sill peta Lif ‘ili » = Course, pe 


, , a .: nt a RS 
more the same Is DAKeAC iT Prag ntroduction would also impart 


to me the l1dea OI inserting a centl il rod or core of metal in a suita- 
bly shaped carbo! 

21 XN J Do \ | meal r tast sentence to reiel to such : 
CONSLTUCLION Aas a Carvon Toad WItt) i thinnel rod ol metal running 
through it, like a wick through a candle? 


ZZ \ (J Do you toink that W lid be a cuse OI a earbon rod CUuyv- 


\. Mv answer would apply to the case of a hollow carbon rod, 


t | 1? ’ ! ' } ; | ‘| te | 
Liat bmsilae ‘}i WhoICT) a 4% yuiwns ,] Thi Lis 
gn 4 ie -_= > ,? . . on son ie 
23 X Q. Supposing “simple introduction” to mean, as you think 
: : « 


it does, that particies of metals, such as nings, are introduced into 


; ’ ' ‘ : " } . . * - _ + 
the carbon material while still plastic and before it is baked, how 


do you suppost such particles to be introduced ? 

A. I suppose them to be introduced either by thoroughly mixing 
thie 1) throughout the mass o1 \ Clly placed OLY OD the outside 
thereof by rol! 

24X Q. Wha precipi- 


tation” and “amalgamation, respectively, as ways of putting On 


sc 


5 em 
’ 
' 


; ’ + ] ’ ° : . ‘ i 7 
lo vou understand Revynier to mean by 


— 


A by tne term ~ pre cipitation, Aas employed in the Reynier pat- 


ent, | understand the process of obtaining a metallic coating 
787 by simply dipping into a metallic solution, the carbon being 


previously heated, as would be customary in such cases, 
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[ understand the incorporation of 
of the carbon or painting such 
as is customary in such c 


if A=c S 
r% 


LIOg) of suthien nt heat 


vary. if any. did vou use 
patel 


i 


it 


prov i | 


H. 


HARRISON 


‘ 
t 


How long h 


—_ 


ive vou been 1 


A. Since 1565. 

6 Q. In what capacity have you been employed by them since 
1875 until you took charge of the electrical department? 

A. As superintendent of their press-room. That is the technical 
bame or it 

7 Q. What kind of work was done in the press-room ? 

A. Manufactured all kinds small brass goods, such as lamp- 
burners, et 

SQ. Have you been contin yin the employment of Wallace 

& Sons since |Sbo0 
759 A. Not continuously. I was away a year in Brooklyn and 
Bridgeport 
| 

9 Q. With that exception, continuously ? 

A. With that exception, LOUSI\ 

10 Q. Do you rememb inufacture at Wallace & Sons’ of 
an electric lamp with clutch | 

\. Yes, sir 

11 Q. Will you please state what knowledge you have of the 
: ifacture of that lamp, b ¢ from the very first, so far as 
you have personal knowledg | narrating the entire history of 
the manutacture of thal lamp tating how 1t came to be done, any 
changes that wel Thi le itl | boul it? 

1. Lhe building or manu! f the lamp was undertaken as 
in attempt to improve upon a lamp which was building known to 
isas th White lamp.” The “ White lamp” was built as part of 

chibitat the Centenn it P idelphia, and experiments with 
| Wh lamp” showed its d ts so strongly or plainiv that | 
lesigned th ip to overco ze defects. I made rough draw- 

: mia | iit Miav, S76 commenced build- 

{ vn { nd . LooUut thi end ] buns lOLLOW- 

: L} ’ Some MIIIOF eTracvions ind ruil 

: ie when a vas needed until the 16th of Sep- 

\ ut cr | c SUt ling ti l6th of Septem- 

chute r was tak | the presen rm of articu- 

rp [his « irred during 1 ibsence while 

| was ennia () irn I tried the lamp and found 

t about t same as befor ind the lamp has remained in 
th i in t Li | \ 

& J Please stat Wil imp here present an L sh whvyou 
s the lamp to which vou reter 

A. 

13 Q. Is there any alteration in any resp in this lamp 
790 from the condition In which was in S ptem b ‘rr, 1876, after 
the change in the feed to which you have referred had been 
iil di 
A. There is no alteratio 
Counsel for defendants asks examiner to mark the lamp re- 


+ ite) Tau 
LV) Sait aa 


red 


“77 
Lves Lamp, J. A. R., examine 


ln question twe 


in their employ 4 
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entifieation marked “ Original 


Sion A oat ORME: 


HOO 


CHARLES 


was wanted; frequently used for outdoor 
end of 1876: after that it wu used in tl 
macnines, Carvons, A! s Deel) used 
less ever since. 

I \W. Liow long ago did you complet 
Hayes Lamp?” 

A. Indeed, I should be troubled to tell t 
S1X weeks ago 

10 Q. Have you tested that lamp to 
burns and operates just as did |t 
duplicate ? 

A. I have, and it burns the old o1 

Counsel for defendants of hn evid 
is marked “ Defendants’ | t Orig 
ine] 

194 11 @. Please state how you fix 
tioned in regard to th ull ding 
Ms Haves lamp.” 

A. | fix the date of the commencemen 
the W hite lamps, which Wel ae Ter nd 
time for the opening of tl entennial 
pleted, from the tact that it wed 1mm: 
of the \\ hite UTS 1nd] MM eK eCLION j 
taken and did take to bu | fix the 
made in it—the new elute! ibsti ted 
date of my visit to the Centenni that d 
in the note-book of one ofl Ir pal M 
whole. I went to the Centen) n tl 
and left for New York on the 25th of S 
Ansonia Of) the 26th 

12 Q. And when was thi inge of clut 
vour visit to the Centennia 

A. It was made during n ibsenee at t! 

13 Q. Do you wish to correct your forms 
SU AS to thie date wh rh Line dupl le Hay 
by you . 

A. I find on reference to mv record book 
pleted the 2d day of Februar ISS2 

And being cross-examined by Mr. B 

44 Xx (). You Sp ik of a W bite lamp \\ 
lamp Was there more than one White 

A. Wallace & Son built six. I don’t kn 
built. 

45 X Q. Do you know that any were bu 
& Sons built? 

ae know that Mr. W hite iad at least ¢ 

46 X Q. Were these White lamps all bu 


Centennial! ? 
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A. They were 


795 17 X Q And all before y le your Hayes 
195 i \ Q. And all before you made your Hayes lamp, in 
. . ‘ & 
-a © 
LS 76 
\ iu " Hlay e | ry)? Ww e heonn hy f °o t} » White | , . all 
j i ra! ‘ citi p il J py 4 As oerore Liit bitte ian ps were iti 
: ‘ : i 
(*% mpieted 
ig X Rut after they had all | — 
i A @. but after they bad all been commenced 
A. Yes, sit 
it) \ ' } \) } Tr ry j i | ¢ : : 
* * ‘ iA “i Le l SOTLIIt ‘ bcif ee»n Lried 
A. Yes, sit 
0X Q. You say that when you began to make a Hayes | 
JU AG ou sav that when 1 began to make a Hayes lamp, 
; —_ % ’ ’ } . 1 ad ’ . . , : 
nm 10,0, tine \\ nite iamp Had s Vn 1ts detects Sstrongctiyv or plalniy. 
, . ' ° . 
-_ Zz te ietects 1c \ . t Toner 
: : , ! 
\ if (ii og#>re pi eat \\ ') Were pt ncipa \ thre First. 
tne range OF mMowon was vel necessitating Irequent resetting 
é 
. , 
ait cart ie SePCOnCd ' Bat cyt thy mmp was \ irlaoie, rom 
the fact that the cores of the ! ynets were constant y changing po- 
" ’ , 'y t thy .. ; * =. Tt} +} , : TT] z= Bai 
i} if itl i} ‘7 ft ‘ + elf eq rLiiel ind ireiier Oust 
is the carbons were ¢ msumMed SOCPUCTILIY the ] ivnetic effect } 
5 ’ 
S was Continually a yr and tie kdjustment of the 
- ; , 
\ rnis to recuiate the Lilly) ied { » be corresponding !\ chang | 
‘ A } ‘4 
\ rad detect was tne con! mn DdDetween the bo im earbon and 
ypenerai circult, 1b Del! sed of a number of jpomnts, which 
ls 1 ore 7 resistfAl (*% 7 ; ' hy 7 
7 \ i) : ; ly ‘ : ? ‘ 1 | , i ‘% 4] \' nr 
, ‘ i MCeCadihny - ” as \ ; : | i] Liitcst! ’ ite 
‘ 7 
mnps, Was it not 
, , , , , 
\ No Sit mar en if U 2 need Tc) Te ePntiirery aAnTOmMmAaLIC 
‘ . ;% : ; 
rough its range of motion, but practically 1t Would Otten Stick, 
i required almost constant attention 
~~ . . , : ® . " : 
2X Q. How was it intended to feed automaticall, What was 
‘ } , 9 
‘ ed ubo or tna 
: } | } } 
\ wit (Teper Tl Tcl T ; | :7 ~ eet i iPcMoTIsS ¢ ii if ial { } a ; 
. i i 
; ‘ ‘ | ’ thyy ‘% ' 4 } 4] ? 
I pecumMs oo wilde tne resis is product r wenKened Lire 
; : : " . yr eat ’ tis L al ) ry vty Live Babe 
t ; 1 COTS plat if ;¥ ' : 1h) 4 cil : Hiiti prsal : ' irl : si ' 
7 


. sir; we have two, certainly. I don’t know but three 
() When were the others sold? [| mean in what vear, as 


ras vou can tell? 
\. Ido not know. I only know of their being sold from being 
| by persons about the works 
57 X Q. You say that after getting vour Hayes’ lamp built. about 
end ) June 1S/6. trvine it: nd making some minor alterations, 


u ran it. from time to time, whenever a lamp was needed, until 
| it in the 


. . ’ . 7 
It was moved about and burned in different places—in Line 
I 


months, except the oceasions oul of doors which vou 


] 1] 7 ss } 
A. lt Was Used ADOU it Milii, more pal muiariv around 


/ ? 
eS, OL) occasions when 1b Was necessary to WOrkK during 


} ] ; - . ’ 


and the present form of articulated lifter put on. What w: 
about thre lamp or the wa\ it behaved which led to this chan; 
A. The change was made by one of the workmen with th 

that it would make it a more perfectly working lamp 
64 X Q. What was the supposed imperfection about the wor! 


+‘) 


— 


e lamp as it was 


> ’ ’ | ’ 7 t ; } 
A. b\ some unsteadiness of the light.caused Dv the lamp no 
. ; ' : . ’ : | 
swering promptiv enough to changes in. the current 


J 


*,? , ’ ; . 
66 X J. bv answering to, you refer to the feeding of the carbs 


| ' ; ] . . . , ; 

/. nat was the nam of the workman Vou spoke OI 

‘) re hy | ry<y ;y) t | . 1, 5 ly ’ + cy | ; . 8 7 * + | - hol | -* ye 
made the change 1n the iamp DV taking ‘out the ciuten-ilitel 


68 X Q. Did he work with you or under you when you made 
Haves lamp, in May or June, | 

A. He did. | : 

69 X Q. And witnessed or assisted in the experiments with 
suppose ? 

A. Yes, sir. 

70 X Q. Is he in the employment of Wallace & Sons now 
A. No, sir; he is not. 
71 X Q. Do you know where he lives now ? 


1) 7 ~~. » 7 
A. it Was an Im periection common to all lamps of asimillar kK 
: 


— 


| teic} ) j » athar al amelie 
and outside—and 1 Was also burned ln our oune Shop Of CUSIONAILI\N 
~ . . ' | : } | - | } 
IS xX (J. What gago you mean DV the ovnel SHOp . 
, ' ] } } sohe 4 
A. It was a shop known astheskirt shop, the third floor of wh 
l 4 "y . . * 
WAS DSeCG [or im electrica nop 
=< , . } i] ] ] yt } ’ . . » | ’ } 
59 X Q. How were the mil! and skirt shops ordinarily lighted— 
*) 
DY va 
. 
A. By gas 
, , “ ? \ : +) 
f)t) \ J (on what occasions did vou us tne tamp out ot doors 
. : 
« - ; , , ’ 
LJ lamp was used out of doors on several occasions whel 
. > } , 
granges of men required yit urioading freight trom ra va irs 
cd ir for some work connected with the water powel in- 
4 } + | ‘ , ’ 
AbD tO speci positively any particular dat DuUL DAVe a Q fl 
i} . cy i . ae 1] ] | s } by, + ] 
recollection of belng Irequentiy called upon to make a light tor some* 
such purposes ‘ 
. ) 7. ° ' : " % ’ } , +t s rr 
61 X AJ. Did you use it sometimes to test dvnamos with In Jun 
‘ oo nS 
Septem ber. ISN 76 
, : : ;, ; 
A. I think not during that time 
rom a ; » : ’ ’ ' ’ 
9 62 \ Q. What other use did you put it to during those 
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A I do: about two miles from he re. 
72 X Q. When did he leave th: einployment of Wallace & Sons? 
A I cannot five the date without reference to my book, but 
tL LWOo years ago 

73 X Q. Did he assist you or work under you in any electrical 
lamp work aft r you Cale back from the Ce ntennial t 

A. He did; he did most-of the work on electric lamps that was 
done in my shop 

74 X Q. You have produced, as you say, the original clutch which 
was on your lamp of June, 1876, except that a portion of the arm 
by which it was operated has been cut off; where did you find it 
when you got it to give to counsel In this case? 

A. | found it in the drawer of my desk at the factorv, where I 
put it Some two or three years apo 

75 X Q. What do vou keep in that drawer? 

A. Books, papers; it is the drawer where I keep my records. 

76 X Q. Were there in there any other bits or parts of machines 


© 


; ? 
somewnere aooutl 


| 


when you found this clutch thers 
A.’ No, sir; | think not 
77 X () Who made the CX py riment 
was used temporarily some time in IS 
A. Mr. John King. 
78 X Q. Did you put this clutch into your drawer directly after 
It was used on that temporary lamp? 
A. Very shortly after that; within a short time. 
79 XA Q. Six months? 
A. Much less than that; I should think, to the best of my recol- 
n, that 1t was within two or three weeks 
SO X Q. Where was it during those two or three weeks? 
the box or drawer used by Mr. King to contain small odds 


lamp in which this clutch 
— / 


i 
and ends used about his work 
SI AQ. You say thal when you came back from the Cen- 
(99 tennial you found your lamp with Mr. King’s articulated 
lifter on it worked just about as well as with the clutch-lifter ; 


- 
~~ 
—_ 
- 


agree that | ork any better? 
[ think his opinion was that his was a slight improvement. 
S? X Q. From the 16th of September. 1876, when the clutch-ltfter 
was taken off from your lamp, down to the time of its temporary use 
| experimental lamp in 1878, was it in that box or drawer of Mr. 


; 


, ' a 
King s wiere hie Kf pl SMait OUUs a i enas 


You say that the “ Hayes original lamp” has remained 
from September, 1876, until now in the condition Mr. King put It 
Into by substituting the articulated fter; where has it been kept 


A. kor LWwo or three yvears It Was In the electric room, which was 
then in the old skirt shop; since then it has been in my own room 


In our factory 
84 X Q. Did Mr. King work in the electric room in 1877, ’78, and 


No, sir; he worked in my room in the factory. 


Vs. 


BRUSH ET Al 


| $ he | ’ " ‘ye 7 } " rg 
SUA \\ bil SO tf a iamMmp was that. 


me to rememobvder any particular 
| it somehow. 


your 


86 X Q. Who had charge in the electric room in 1577, 78, 
m9 9 
\. Mr. Stowell was the chief electrician, but the general direction 
of the room wa Mr. William Wallace. Senior. 
87 X Q. Th never was another lamp built like this 
Haves Origin Lamp.” either with the original eluteh or 
ti ulated 11] 
\. Not unt Ms Gdupil te which was built last lebruary. 
38 X Q. When did you next build an electric lamp after 
ret nirom ti (Centennial ¢ 
\. Some time about the beginning of 1877; it might have 
t might have been January: it was early in that 


Witt 
rit 
DOI 

Wise 

iriade- 


’ , ; 
‘ « ; a , | 
SUU \ it Was Line Cheapes rin Or lamp | could MaKe, 
’ 
— . oi , finn 3 ttoar) ont i ' i] | hy Br Ww ' Y loawnt 
i PA seiv the pattern of the old Jonn bro\ Ding reese. 
i ! 
" , 4 : " 4, 
<? ;% cy ’ » 7 : : , cyl ’ ’ ; " . ’ f ’ 
a single feed lhe feed was reguiated by an electro-magnet o} 
. ‘ 
. ' ; 
| ‘ j { | «yl } Vs } Ot ‘ r « (j ‘) Wi 7.) rid , rive q* 
i] . | \ if iti il i bhicil fi vil 
, , 
] ‘ eP Lt) Cul L was circulating througn tie i ' 
X Q. Was the upper ) ing | 
is. i.’ \/ ~ | i Lit] ‘ ’ rT) if if i>\ — Sprine pressluYy s ‘ie 
, " . 
. > ’ ti . 
A =| i CarDp }-1) der with a foree Which Val ed with the 
' ’ ’ | > £fF , 
‘ ~ _ 1) li ; ae 7 ct 
\ s ¢ ’ ; ] ] j | ' i 7 
\ VO, SIT It Was ti it Was held DV the end ol the ever |] 
: 
: ! } : 
, ; 9 ; ' : . 
© Into the groove uch which it moved Dv the pu 
i 
a? , " ; ‘ ' « 
aLt\ i i) | }¢ il =! | aria ‘ ‘ 
4 Py 7 ‘ 
: i ‘1% . 4 
1 \ Q. How many such lamps were mad 
\ | think six relgont SIX Cerlalhis POSS| iy eight 
‘ } . ’ 
2X.Q. Wha ecalne nem ¢ 
‘ . . 
‘en, 1 . ’ ‘ — . bes \ 
\. Severa em al it the mill: one certainly in M1 
co Ul " + . ; ; ’ ’ " | t | ] ‘ " \ | } ’ | 
i re / st ; i si :' i ; ‘ ree (if , i rn rOoVW tat?il 
‘ ) ' | H 4] ’ , ; 
¢ ’ ¢ . ; in , Fy , 
where OLLI) " AJi) 1u el thought, | rather think tha ne 
>] | ‘ i scr at i Ele VV ¢ ~ LA 
()*) \ , { , } t . 
4 \ \) \\ ‘ j \\ » | i} 7 Liie 1} Xi ny i} j (>i ePlrecLric | iT) 
. | . +) 
\ age or which Was made in the shop 
’ t '\ ’ ‘ ’ j . : sf . iy " 
\ Lia eX ps nat were mad ln any q lantLILY Were iit 
. » _ 
; ‘ ’ >> ? ’ 7. 
\\ ' i{ t) iif itil ;i™ iis rt] iil Lilt il { Tri) 47 ij rorin Lt} Seo 
' , 
’ ; ; ' ‘ : | ’ -_ . 
Uh ~ OU i Lit’ \\ nw 1) ‘ i 4 U\ loreal (ita I i>. ee) ri nentng |} 
j 
} lact r) rr «yi ISN/7 
s« 7 ; ‘ : 'e¢ 
j & 
() ] \ 1) : | | +) ‘ ] I ] . ; 
2. Dbetw the buliding of the Browning lamps, 
" " ’ BY ards | 1 4} ' ; : | ] * ’ | 
CUPiy Parl OL Lod é ind Louese e@XD iments Ih the latte! part Oriddd, 
+ 
’ ry } '» . } 4 / 
wis i@re any el ric-iamp work done on the premises al Wal aCe 
. ‘ ‘ 
’ — , 
W Sons 
7 \ i T's \\ 7” : ia} 7 7 \" ’ ¥ ’ -y y Le ] ‘}" 
' yal > Bs Ue “ca Ol CX Perretn bua WOrTrkK On Ql 
: 
forms of experimental lamps and on Jablochkoff candles, : 
Ji sits L/i \ 1 ‘ titil si Fectree.. cL iit ()1) JADLOCH KOT a indies, a 
a . * 
+ ’ ’ ’ ? »» » ‘ ‘ + . os ¢ * , 
think, during that time or about that time Mr. King con- 
; " ; ; ‘ : j j " 
SU | structed a lamp for which he took out a patent 
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QS X (J. Do you know anvthing about Mr. Wallace exhibiting an 
electric lamp at the Franklin Institute in 1877? 
A. Yes, sir; | remember su thing occurring. 


#6 X Q. Do you remember what kind of a lamp he took there to 
exhibit? 

A. Yes Sif have L genera recollection of it. 

U7 X Q. Please tell us, as nearly as you can. 

A. It was a ite lamp, made especially for exhibition. The sep- 
I n of ft irbons Was flected D\ an electro-magnet My 
recollection is that the plates were limited in their separation by a 
set screw. ‘The device through which the magnet worked to lift the 
carbon has g from me: | ea remember it. I know it was 
different from anvthing else we had made. 

98 XQ. You! t that lam irself? 

A. Yes, sir; it was built by me, or under my direction. 

99 X \/ There was a clutch or « lamp in that lamp for feeding the 
carbons, Was there? 

A. My recollection is that there was a friction clamp (I suppose 
you would call it) acting on the periphery of a smooth wheel—act- 
ing to turn it. On the ends of the shaft which carried the smooth 
wheel were a pair of pinions these pinions geared into racks 
attached to the ends of thi carrier. ‘That, | believe, was the 
construct 1 Or the iamp 

lOO X Q. Have the White lamps, which have remained unsold in 
Wallace & Sons’ place since thi | part of 1876, been put to use 
ior any purpose trom time to tim 

A. They have been freque' used about our mill—one in Mr. 
Wallace’s laboratory—for illuminations, and loaned to colleges, and 

it] LHat sort o} thi] Yr and nave come back seve ral times. 
S05 lOl X Q. Did they « uuild at Wallace & Sons’ a lamp 
which went by the name of the Beers lamp? 

A. Not that I ever knew of 


Mir. WETMORE: 


LOY RR 1) J Will You ™m LK iT igh drawing of the cheap Brown- 
ite in tii? (>) Wille lh you have rm t rye qd? 
A. I have d so, and prod! the same 


(‘ounsel for 
Defendants 


, examiner 


marked “ 
A. R 
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(Here 


: Was the 
factory lamp e 
A. It was 

104 Re-D. \) 
of those which went t 


64—314 


——) 


’ ’ 
di Mia 


Is the Exhibit 


rough drawing in evidence, 


Exhibit Rough Drawing Browning Lamp, J. 
lows diagram marked p. 802.) 


Was the lamp of which you have just made a sketch, 


» Browning lamp, known at your works asthe 


‘White Lamp” here present one 
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»y the Cent nnial * 
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S05 CHARLES STOWELL, a witness produced on the part of the 

defendants, having been first duly cautioned and sworn by 
Ine to testily the truth, the whole truth, and nothing but the truth 
in the matter of controversy herein and being examined by Mr. 
WETMORE, deposes and says as follows: 


| Q. What is vour name, age. residence, and occupation ? 
‘ : 
’ | ; — A — y . sae 
A. Charles Stowell: 54: Ansonia. Conn.: electrician. 


+) ® os , ae a6 | ] _— oe 4 J y an Oo . ome P : » 
4 Li 4 ri ii] | 1c Clip Vili tat OT \\ uiitace iN Sons. of Ansonia ‘ 


(). How long have you been in their employment? 


la ii 
. > ~*~ + 
D an 


Since the 7th day of July, 1875 
tf. Are you acquainted with the manufacture and operation of 
electrical machines and lamps? 


A. I was in the employm: nt ol \loses Cy. l’armer, of Boston, for 
: before that, and have been constantly employed on elec- 
t! cal machines since have been he re, 
5 Q. What was your business at Mr. Farmer's? 
A. I suppose you would call me assistant to him; I was in the 


ofhce with him all the whil [le was an electrical engineer, so he 
used to sign himself 

6 Q. Did you have clrarge of the electrical lamps sent by Wallace 
W Sons to thre + ntenn i | ot IN7% : 


q 7 Q. How many lamps were there at the Centennial sent by Wal- 
A. I think I never had but three there; it was their intention of 


nds ix. 
SQ. What kind of lamps were those ? 


4 
A. Like this (referring to “ Defendants’ Exhibit White Lamp”). 
9 Q. Do you remember the making of the “ Haves lamp” here 


’ 


shown you and marked “ original Hayes lamp?” 
SU6 A. IT remember the making of it: it was made while I was 
down there. 

10 Q. By there you mean Philadelphia ? 

A. Yes: it was made while I was at Philadelphia. 

11 Q. Do you remember whether or not it had the feed it now has 
the first time you saw it (counsel refers to exhibit marked “ Origi- 
nal Hayes Lamp)?” 

A. No. sir: I remember the date of the time when I saw it. 

12 (). When did you first see it? 

A. On one of my visits home. 

13 ¢ Can you t ll what month that was when you first saw it? 

| a 

14 Q. Have you any memorandum which will enable you to fix 
the date of vour Visit hom«¢ LO which you refer ? 

A. Yes, sir. 

15 Q. Will you please refer to the memorandum and state when 
that date was? 

A. “Got back on the morning of the 14th of July. 
- home at Ansonia July 25th.” Two visits in July. 
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“A rrived 
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A. I did, and there is more there that would fix it. I went to 
board at a certain piace: Ir) } lamlly were away from here, somewhere 
in Massachusetts: that is the reason of my roing somewhere else LO 
board. 

17 ©. Do vou remember whether or not v aw the lamp bur 

i \. Oo you remember whether or hot vou saw thi atnp Ourh- 


" ‘ 
‘ . 2s * 4 
ng on this oc 
' 4 
\ | (iO. OF} eoar. {>} rhé Cyc Sys 


,% .* ¥ t a oy 
1S @. Where did you see it burning? 


1% { ) Did VOU obs rve lus ore ration ¢ 
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i ‘ 
the 24th of November! | have got it in my note book, but 
not here 
22 Q. Did you see the lamp burn at the factory after vour return 
from thi Centennial ? 
A. Had it in my room several vears and used it hundreds of times. 
I mean DV that Li}e room al the factor, where We made Lne ma- 
chines 


) } ] ‘3 , < 
w . Comparing the way the lamp burned before Septem ber, 
| 


1876, and the way it burned after that time, did vou observe any 
difference or superiority of its operation before or after that dat 

A. I made no measurements. but should savy no diff 
tween them by measurements | mean photom: meas 


tric Iremel 
CHARLES STOWELL 
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i 


Sworn and subscribed to before me— 


JAMES A. RENWICK, Examine 
Adjourned to Wedne sday, May 17th, at ll a.m. 
SUS ANSONIA, CONN.., May 17th 


Met pursuant LO adjour 
Present ; Counsel as before 


oe 


iment. 
The witness, CHartes H. Hayes, reealled and further examined 
by Mr. WETMORE 


? emma errsee ‘ > o- 7 : } } 

110 R 1). J. Since your testimony yesterday have you looked at 
memoranda at the factorv and can von cav whether anv of t] 
< a ‘ ‘ ; bei th i Liitd or 1} you <i \ WieLITVE my ./}i vii 


4 . ii 
plate lamps of the pattern referred to by vou vesterday and which 


‘ 


f 


that date: and, if so, how much earlier do vou find 
have been finished ? 
A, By looking at the rer ords ] find that some of those lamps were 


you said were completed in August, 1878, were completed prior to 
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completed in April, 1878. They were made in quantities and com- 
pleted in August, 1878, as I said yesterday. 


CHAS. H. HAYES 


Sworn and subscribed to before me— 


JAMES A. RENWICK. Evaminer. 


SOY Pizarro S. PuLLon, a witness produced on the part of the 
defendants, having been first duly cautions d and sworn by 
to testify the truth. the whole truth. and nothing but the truth 


. + ' 
iT) the matter of controversy Creiti and being examined ‘ey Mr 


=, 


ry . ¥ . 
| Q. What Is vour name, age, residence, and occupation ? 
) >.) ae ' ' . 
A. Pizarro S. Pullon; 40; Ansonia, Conn.: machinist 
2. Are you in the employment of Wallace and Sons, of Ansonia, 
hase % 


‘ ’ : . : > 
as a machinist. and now iong lave vou been empioved Loner 


’ 


3] Ilave vou worked during the whole of that time at their 
| (). Do you remember the making of the Hayes electric lamp at 


»>O P te f 1 erie } , «6 ao ant 
:} t*;is=e* SLiIite lj VOtu Zz 4 ii ©, tne imam TT} iTK eC OTrigina 
Hayes lamp,” here shown y 


ad ’ 
~ . ; rycit ‘ -_ P , % ry. ry ‘ se | 
A Vi . ~ i 3 PiCULiliv’ ; : rT) marker 
’ 


| _ =F \h 
\ ‘ - ' ; ° a. | ‘} Lia) ’ 
\ =. Sil . Was iN al rity Lhe ¢ LCi) OT) Lil CAT ) 
marked “ Defendants’ Exhi luplicate Haves Lamp”). 
— | . : | . 4 4 @ 
j \) What name Was vive to that feed among the workmen, li il 


5 Q. Do you remember seeing the lamp burning before the 
change of feed was made? 
A. Yes, sir 
a, Hlow often should you sayj 
A. could not Say how often should Say most every day for 
il while 
10 Q. How did it burn; what sort of a light did it give when 
it was burning with the stirrup piece? 
810 A. I should say it gave better satisfaction than any lamp 
we had made 
11 Q. When was this, according to the best of your recollection ? 
A. Late in the spring of the year 1876 or early in the summer, 
as near as I can remember 


P. S. PULLON. 


Subseribed and sworn to before me— 


JAMES A. RENWICK, Examiner. 
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813 NEW YorK, June 12th, 1882—11 a. m. 
Met pursuant to notice 
Present: William C. Witter, Esq., of counsel for complainants, 
and William A. Jenner, Esq., of counsel for defendants. 


AuGuste J. Rossi, a witness produced on the part of the defend- 
ants, having been first by me duly cautioned and sworn to testify 
the truth. the whole truth, and nothing but the truth in the matter 
of controversy herein, and being examined by Mr. JENNER, deposes 


atid SVs: 


Ir name, ace res! lence. and occupation t 


' 
A. August 4 Rossi: 43 No. 22 West Kleventh street, N , al. 
consulting chemist and engineer of the N. Y. lee Machine Company 
and the International Ice and Refrigerating Machine Company. 

2. How long have you veel uterested in the subject of chem- 
what part of your time have you devoted to the study of that 
’ Please an- 


sclence, and where have vou practice your prot ssion | 


A. Since 18509. Since | OF luated from the Kcole Central des Arts 
et Manufactures, Paris, in 1859, | have devoted all my time since 
then | was fourteen years the laboratory of a blast furnace in 
New Jersey and since I worked in a laboratory in New York. lam 
a member of the American Chemical Society 


+) 


3 Q. How long did you live in France and between what years 
A. | lived in Paris from the time of ny birth until 1869, when 
t (). HH ive you read the copy of the French prea nt to Reynier, 
dated 11th October, 1875, being Defendants’ Exhibit Reynier Patent, 


’ os ‘4 ‘ . } p es . —. , : * 
814 5 Q. I call to your attention the paragraph in said Reynie 
patent reading as ] i \ = 
, . , . 
, ’ Y 7 " , ’ : , - - .» | »? cy , ‘ : j . 
Mon invention consiste 4 recouvrir la surface du charbon pal 
' | | i lotto 
une application au une enveionppe dun metal, tel que ie piatine, ie 


‘ ; ; : é 


a } - —_— 
PaAMaAadI UM, LIridgwmUi, itor, | rvent, i@ @eCUuIlVTre, If nickel, ic cobalt, 


ie Chrome, ie fer, le manganese, et ccelera. Le recouvrement pourra 
. : - . # Z . 
etre alt par gaivanlsation, pal precipitation, par amaiga@mie, pal 
: . _ 
Inoulage, par slinpie Introduction ou par bout autre moyen. 
7 : ‘ 


‘ | ** Son : . : in 
What is thi meaning of the word “ gaivanisation, as the same 1s 

" . ’ ; 
used In that quotation, In connection with the context, and to what 


A. Excepting for iron, in which ease it may mean the dipping ol 
+ ° ? 


tne ron nto moiten Zinc, as it 1s improperly call gd.i understand Dv 
; : +6 | s : } i . . 4 . ; L ins ‘ ‘ j ; 7 us 
the word “ gaivanisation the phenomena produced Dy a gaivanic ol 


electric current, and, in connection with the context, a de posit on 
the surface of the carbon of a iy oF tne metals mentioned, except- 
2 possibly iron, by means of the decom position of one of the salts 
galvanic or an electric current 


6 Q. Was it known in France, when you lived there in 1509, that 
carbon could be coated with copper and the other metals men- 
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S mpl Introduction ou par tout autre moyen, was preferred over 
any other lif so, quote the language ? 

A. No; the words “ par tout autre moyen ” are as comprehensive 
S possibi but as there 1s an order In the enumeration of the differ- 
ent processes he intends to have recourse to, the first mentioned 
should naturally appear to ha the pre-eminence. 

12 X\ Q. In your answer to the 6th question was the metallic 

ting which you there mention an adherent or non-adherent 
( itineo 

‘\ \ nt in case ot ! et illic substances In Case of 
hit . Would OD erent 

Is XQ. In the R r patent what do you understand is meant 

y tne passa recouvrement sera fait soit avee un seul metal, 
| i Oli . iis sup rposes ?” 

\. LI 1s means that the cal Lnaving been first cove red with One 
i DY Cit ric current, this first me tal might be covered by One 

(>! ~ } SHectii | | g 

i4 \ Q. What words in that passage mean that the electric cur- 
rent | ru | from “ precipitation ” or “ amal- 
SF ih i j c\ 

A. Im conve) aut lea that whatever method might 
have been « ved juoted In questiron oth to cover 
the carbon this meta! i¢ had been coated by one or two 
oth r ft) iis 

15 4. Q. You m ) here two or more metals are used 

rtie eoat r | rrvile bv either of the methods 

ait an ract pwodied 1 question oth. do you 
Sli A : ’ it rbon having been first covered with 
O mM 7 Ore 3; mentioned in the patent, this 

L metal coating « one or more others for specific 
Purposes 

l6 X Q. What is the object ving more than one coating? 

\ ~ ys iV Ue Lk pO nt on the subiect, the value 

wih] ae i} ie | 

17 X Q. Can you think of any advantage in having coatings of 
two or several metals on the ca 

A ntvhnink Ina general Mannel of one advantage, that of hav- 
ilie tl ACT side coat! if ol a Cneaper tiie tal covered with a more 
CXpensive and less Voiatlis ir OAIUIZ ible One, such as gold of plati- 

IS X Q. Can vou think ther ? 

4 a 

\ Not is now 

19 X Q. Do 4 find anything in the Reynier patent which leads 
you to suppose that Reyneir understood that he would get any dif- 
I t operation or result by ai of the methods referred to from 

\\ 1g by any other of them? I refer to the methods 
specified in the quotat in the oth question. 

A. No more than what might be inferred from the order of the 
enumeratiol 

AUGUSTE J. ROSSL. 
0)— 14 


* aie > a — 4 . ~ 
= ; ” _ a > - > - - . 
t — J ; . , 
é 4 * ad ~ —_ 
” Se ~ ~ 
. . - _" nad “a . = 
! - 2 “ o - ee =< — “f 
a - - one +. > 7 
. ‘ nw 7 - ~ - o=—= a - 7 
‘ — . 
; - = —_ - — = a ; — - ~ 
- " 7 —_ » - bn . ; ~ ~- 
; . - - } Bo ~ ; : e 
- - " - ; - - a ‘ ae 
~—— —, ee oo o ~~ £ ~ 
e —_ ‘ - i r comes - - " oo an 
m - s i — me . - - -_ - ~~ —" 
é an — , — ; —_ + . - 
_ % O- . — —- me _ : ~ ao - , — 
- — J os onemcnent = 
- ‘ ; - ond - 
- _ m — ae - - 
. —- o — = oe x ~ - oe 7 
- - . - ~ = - - - 
: - ~ e — - —_ 7 “ _ 
; — - & - - ~ _—_— od ~ a ~~ ~~ 4 
r | _— A — ~ . ‘ , 
: a oe — = = — « : . — = pone - — He. 
° it - _— on - ~ - ~~ ome 4 ~— < — - 
; . + - 
: - - = _ é 4 i 4 - coal << { = * 
: '* —~ os oul . o ~ i ° _ - - - om —_— = 
aed _ -_ = ~ - ° ~ - = ~ 2 — - ‘ "s 
- | ~ ? —— — —" on — ~ ; 
“ i ns — _ ; - ond 
a - - ~ - > — ms <i ° - — — - . 
= = ON , a = te . , ; = 
. o ~ ” ‘ - . o 
ae - ow ” - o ~ 
a om ; — a , <a 
" = - + oun - ~—— . - = a —_, 
— ~ - 7 7 = - = 4 “ 9 . —_- P — _ 
» — i aaa 7 - we — ~ 
a ~— “ ” - * y ee ~~ 
| - — . A ~— » ° - ; “ -- 4 
Ps a . . . —~ ” ” - am a - = - y . 
* “ 4 " > — 7 - —_ - —— _ ° ~ - oy 
v ff A Z ‘ —_ ~~ o- . 
- ~ + aed - oe ~ - 7 
' - —_ ; oes - ~ ~ . ~ ; - 
ey - . - ~ “ ~ se oo = ~ 
; > - . - ~ ; — - . ~ — 
. ° ~- - “ a , . ont 9 
. = ~ al . - - o j =? ~ - — . - 
~ om - . _ oe ota - oa ~ = - ne ~ ~~ 
, — . n ; — ; . at . a 
— ” - - — - b -— * . a “ oa —~ _—S oust et 
- - = ° “ _ vs — ° - - 
- “ ~ , ad . - > ~ aoe 2 
- ° > ~en - — - 
. ‘ ‘ / —— r - _ ~ - a oo ons - 
— - j ‘ = y -_ - " A ~ - “ - out f - 
a woe 7 wow ¢ _ - a _ = _ _ e! 
ie 4 “ -— wm — — > —_ — . 
~— a - - . —_ — ~ “ 2 oie . a . 
= _” . = . . ent . ; - =— om af 
- « —_ ~ - s “ — 4 oo a —~ 
f - ¢ x @ , : = Pes . D> = - o> ' 
am - - ~ - ; aed — - s £ —! 
. ' - - - - - . ~ o ~ 
oan - _ eas _ . — * — * = 4 ~ ~é : = 5. . — { —_— 
f ae ¥ : j - “ ~ a - = - _— — o~ . _— 
ous , “ / —_ a - - 
eet ° - - , of Pa - ws - ” wf - one 
- - — “ ™ om an — 
- _ - Me _ - ~ 0 o f ail 
ca —_ ane _— ~ - - « _ 
. 7 ; - —— — — o “ - “ . =a - ~ 7 a j 
= . — - at ~ Prat r = ~~ . o 7 
— "a P ill 4 = a < ~ + ~ - 
= 7 . - 2 ~ . ~ “s o- “ * 4 . 
; ~ om p~—- - aonat 
. a - - o J ~ - ” ~ e —— — amen _—~ ~ P * f ™ re _ — 
° ~ - a > ~ an 
- - ~ - ‘ - = mm 
© o 7 7 ~ - ‘ oun = 
' 2 ca ‘ * - ay ~ - —_ od 
a - » ~ ‘ ae = a ~ we “o ay 
- —— - a“ “ " - = - ——s ou 
— “é “ » - j 
ae = -_ - - ae - — me 
a 4 a ome : , 
j . * - oo oe o - é ~~ - — t ~ 7 ‘. 
~ 7 ae ad = ~ — 
- . > - = - - a - ae ee ond — 
— - - - =. + 2 - n 
. | « “ — ~v = | ened - ° _- — s. o= = 
= ~ . = -_ ey j - " — - ~ - 
— o = ———7 on a P ons ~ ~ ~ a — : an ” — — ~ 
- . a . eames - o . 
d ad — - a ~ - - ; -_ ‘ - ome *- —_— - on : —_ 4 
a —_ - = — - + —_ - - ~ oo - —— awe - _ # on 
i ~ ~ eee =_ - ~ e — . = ~ 
; er 1 = - . 7 . - n = : “ me meal ~ . ; —- 4 = “ . -_ - — — ° 
- ~— a . - “+ ™ o~ - —— a ee < j f s - — ous — 
- ee . ° —_ . - < oe —_ x oe - “ od ' “ . ~— 
. — < ~~ P e i “ _ - - - ‘ , » ; 
—~ > 4 “ — - ~ > - = / ~ 
ond - Z - <a / oni - = . - - ad 
= . - * . ’ = a — « “ = 
»- . if — - [ — ‘ - f 4 _ -_ —_ nee oe a, = - 
“ i - - { - J — . oun on ~ — 1 
= , ~ ° —, ~ 4 — —aeed —_ wd “dt oe - - oa 
— 4 o— j —_ j . ~ - ‘ —_ ' fount 
4 —_ — « . ae - — — - ~ aoe 
= - —_ —— Codie > “ —— a 
- - a’ , — a — — = J — =~ Z wa ~_ 
- = ° - - med “ ou o ~ J 
é - “= ~ eae = ~ 
+ ° — ~ - sae 7 » _ ms < = ” _ 
rs = : . a - ove - — » = “ e al —_ - | — we 
i. - omen = . “e - a A . < — —? » 
ah sa ‘ j A! - P > ws . - ~ 
- = - ~ ~ - j - _ 
. ~ ° —_ - - =) Sn , = - ; . fp 3 
= : a » j — 
wee = é t << ” - “ ~ ~ 
a ~ - _ » wl m * » - ~ 
% | ° = - . — . ° ° 
. ~ ; _ i~ . 
- — ; — , ; . - —_ j ° 
é - _ ; — wl ail - , tre _ - “ - 
oo - ~ “ » - - - 
- mews - ena = - ol 
~ P ’ ~— - 
— ‘ . ; - 
” a —_ 
. ' - y —_ —— on - A — “ ow = | 
~ ~ j a 4 r “ : — af 
= 7 — o a ; “ i — - << a. wi a 2 _ 2 _ - A = 
_ “ = , - ‘4 - ~— = — o ° se ~_ 
» s - o-, ; - , —_ 
—— . - - - “ att - “ -o = 
j f ~ “ 7 4 r — — a ae on - - wt - > ww , guint we. 
7 ‘ ay = . > . 7 ~ - ™ ouned 
wanes 


C. HARRISON CONDIT ET AL. 515 


cause the carbon and the « pper being brought in such a state have 

’ ’ ’ : . tts - ’ ry? ‘ ] ° . y . ‘ ‘ 5 ' 

nO} at (iesiTed AIT! y LO i) an alloy .* oe fact, an alloy Can he 
: “= * bs ' . » : . ; 4 , | : 

Made OUDLV W mitt iis ( = nota metal : Lisa metalloid. 


: . 


J | (nd Was that hact K Vth It} I rance prior LO the yeal IS7o 


‘ 
a Bae c) F [_ * . 7 wel 
Riana , i is ‘i ; i} 
i 
\. It was 
| > AD — | ; 
. ; * . * 
iv &) ' i} \ yi] rs Li] i ne Kreneh naten to R Vrple r 
. 
' 7 | > = 7 le ! | R ? 
= ; | ya rat ; 
Ww dated October 11th Sio, D ) AXHLOIWU Khevniel ind 
’ ’ ’ * 
| \¢ i if , ~ | ... 5 ~ ’ 
\ ’ } 
; : '% ’ : ,* 
, ti R i i | na it} lers id] 
j | } , 
" . ’ ey ey F ’ > + 
1} J »YOUT paragyrapt | Said RR Vonier pat 
: i 
«>| | Litt )~ T¢) \. & 
\] ; ] i } } : 
’ ’ ' ’ > * . ’ ’ ™" 
’ i . ri AE >t Pe ‘ | I \ SUTTaCt (j : ' Prigesieie Dit 
. , ‘ , 7 ' : 
' . ’ 
tiie ppriea 13 inie ft \ (2 UTl THe Lel aUe Lj? LLIne é 
j P ’ bf . ’ ’ . 
; . : ry : 
| Aitiil ‘ eee ; ‘ CuiVTre, ' il i ‘ ‘ 13a ' 
: j ' ; wt : ; 
; rt} ; it] Tyhii +? ~ tl _ | "tT Lé*i ii ; rey miVretii t 
’ ’ ‘ , ; . ; | 
ry Cul pal Sa mh par precipita nm, par amatl- 
: i 
} 
~~"? ' : \ ’ iw it ey ‘ ’ a © 
LY frame, Dar Mouiag pie tntroaduction on par tou iutre 
+ 
; *\ 
i il 


‘ i . 
1.7 ; ; | ; , ’ ~ > 
would a person Ih this cou quainted WIth he krench lan- 
, - | ‘| ; . } " rst] 1 i | 
ruagve and WIth tie art ol i YF CATDON WILT Mews Have und I'- 


Couns ior compiainants LS to the (ues n on the [r| und 
that it does not appear that such art was known In this country 
: hfs i : sas ‘ ‘ ‘ ’ ~ | >it ee H ‘ iif ry 
’ . ® 

il ii} Mate ment mica 


2 ’ ’ 
‘ ’ ‘| : 
ni ist answer-—LuAaAt 18, |t \ I raivahisa 1} means tone de- 
| a 7% : 
Das | | i met H t>\ Tile li ~ , ' tric current 


Corres eX DTCs 7) 
’ 4 |] > | ’ ’ bd , 4 hr | 
4 A Q Is no hil i Piven ih Dbauy Pencil Gic- 
Lionaries 
' — my " ' . 7 ‘ | 7 * ; ; be : s} yy ‘¥ i ’ 
Counsel for defendants ob . » the quesvion On the 2roun ol 


2] 3 : } . . . 
A | did not come across such a dennition. 


sg 
: 
i 
i 
: 
: 
~ 7 . ' 
_ - = - . ; ' ~ f 
- 2 o pd / 
| ad otieed _ -_ - ” omen s rt 
* ~ - ~— . — - “i an “ “ -_ nee 
_ = * - c - . 4 - - - a= 7 onan a — 
= — ~ ad o ~ - 
~~ aa oman —— “ ‘ = _ — " ° + 
one . - e - ad _ - _ aan 
- ~ ~ — < _ 
J - —_ . 
ns ’ t=. - ; . » ¢ 7 ; 7 _ ° = . 
a - “ - on . ri 
- . P o ~— 7 “ = ° - 
~ ~- - _ i . - »@ we ~——s a 
ow ~ " —~ = — - 
- ~ oun Sane od a) - - “- — . —_ 
— ae - _— - ; — . . J — 
eed - — — ——— - — o ~ 
—— - —_ ! a -_ ou ~ f / — oa 
2 - | a ~ re “ — s , ous . - : 
~ - ~ - aed - ~ - . 
— —* _ —— 7 — ~ _ 
° = —_ j a - - - ~ es 
- > aa 
—_. oo onan a 5 et d — - ~~ . - 
‘ f ound - : , - - ous 
- 2 ™ ~ ae 4 a - 
ony - —. . — ; _ a 4 — ~ * 
one ~ rd e oad - ei - _ - 
a ° am aed ~~? 
——~ " “a —! -~ a ; ~ 4 - . ~ - 
= 5 al - _ — 
poe - _. - _ o - ~ = on 
_< » e — ~ one = 
° _ ” . - i 7 ~ ; ; on 
—~ » - - 
= a. —e — , ‘ ~ j . = 
is ame - ~ ° 
ca - / 
. ae »-- ; . + ‘ - -_ - _ 1 
; ~— J _ — 4 “ gua on — = = 
— -_ , — 4 - o- 2 7 
NS nian ; ond e . “ 
- ‘ ~< a 
: = - ‘ ~ - — . . 4 _ 
¢ — ES el Ul. ee ae es — ” " 
ous " ° . . _ 
Hy ~ — -~ “ ~~ f “ - os 7 
; - — . > : . 
j . > i } - < x . ~ 
; o - “ . - 
wi ~~ - - - 
~ - » ~ 1 - 
— > = . J ‘ _ f - - ae 
bad id — - — . - P — = — ne 
: _ - > ” -_, = - “ 
= ~ ‘ oe - 
= P ~— ~~. > - : + = ~ s ~ 7 
bs = - “ ® a _ _ = 2 : mf 
= - ~ ~ - 7 
~ , 
4 _ m —_ * - A ~ - 
= et a - - ~ ome iS - — . — - = im - s a, 
é * a = o_ = f — - — ” _ ol sf were aa a ons 
4 _ nh omnes omnt = 
4 « ~ - — * — ~ ——— a —_ 
: “ » , é —— = 
ome ~- — —_, a - gone _ A = 
j a - a . ~— | o “e j ~- - = on 
¢ ” ~~ ad - . wa a ; 
— . ~ ” ons ms - ——< ~ : guess a eund 4 - -_ é 
P — — — — 4 . w ¢f one “~ oaend ; < - panel 
ee —_— ~- on _— = - ond a ~~ » ~—_ an 4 ° 
; . . o me ~ - ; os 4 a ai - - ~ a ~~ - i - - . 
~ _ — = SS — -* s a : > at ‘ 
; ; - _— - _ = - - - = - ~ . - 
7 ~~ - ~ oute . _ . - - 
we -_ - - - - ~ - ~ f+ ~~ 
~~ a o —_ ~— ~ a ‘> - - = - = — 
— . — a > gm ~ 1 
— = ~ — ~ a” - 
oa ~ sa > ~ ; = a 
; on - - - 
7 ~ ” ww o - - - . 
; - _ ) ‘ : “ ‘ 
rs - . , ~ - o ~~ J a » 
° . - < - _ _ a - - 
’ putea - - j - - 
; — ~ nm o « . « — 
: ny + - > ° - . . - 
- - “ = ” —_ 
A ae ~ = ~_ - om 
ame —_ - a - ; - ~~ 
= s aut fl - ~ 4 - os —_ j “ 
; om > oun — » oun 
= — a - c. ~ - aed r 
_ - - ~ + “ = ~ “i - - — - ~ 
: - a et - — ee ‘ , ame » j - — 
én a ~ = ouat ~ * ’ _— ~~ a - ad — ~ - ~ - oe 
on ” ~ - o~- - - - —. . . - ~~ 
- “= _ we ow - > ; — 
pole ~~ mm “ ° - 2 . ; vf ° ss gue .. o = - 4 
’ = = = ™ - — - - ~ - - : =. ™ ~ “ 
a = ~ & = e - - < ns > ~ i ~ ~ 
i - > — os ” " - = an ow , “ " 
< — . - - » ome - , . noe - — ° & 
am gules “ _— a . é = 4 “ ».-< + - os - on - “ _ 
pay - ” — = —— — - - ~ Z noe _— -_ - _ -- - = = ~— os 
' —_ , >... ~_ - - _ ~ = , 
— — - > - ~ outed - o~ ~ - 7 a 
' < = ~ ~~ - - -_ —_ _ — - f ed ~ > a ; o y 
_ _ e i aoe = _ ~— = _ = 
i ~ > - —— CC : . ¢ . _ - _ - ea 
f oe gunn —a © - a ° - _ ous —< j ” — 
—— — - o - > = a - _— —_ a — 
>= = = ~ me - - ~ aunt oe - ° * — ° “ “ 
: - - ” ° ~ _ - - 
— ~~? —_ in i ~ a — comet - -_ - 7 -_ = ~ Z j _ 
~~ . a ood -. — - — - - Cees - - _—— — — > _o — » ous ' 
i —_ ol = — _ a o _~ rn _- - = ~ ° ; - . . 
o ~ —_ « ~ - ~~ = » a — “ _ - ~— 
' - # a ed r - e - - ‘ * , - — po — ~ omen i ¢ 4 —— j a — - 
- én - . ~ — om a me - 
i - = one - ~ — o ous — - ~ ~ 3. ion — ° ” ~ om ~ 
‘ wy _ we 2 - - — _ ~~ ~ 7 — -_ 3 
j ~~ a — — - _— - a — ~ 
: — ~ * — a ~ o - on i ~ - om 7 “ — = 
7 _ Pe ce an — ~ — _ - - mw ~ - o _ = 
i — ~ - < ~~ oud , - = ~- = = —_— _ - ‘come pat ~ 
mm as = es — — _ -_ ~ ~~ — “ ~ “4 - 
— j - = - - oo at “ ous re _— -_ 
= “ o~ - — - - e on ~— —— a 
; a \ a o on j - ; ~ ~ - ; a e _ ous ~ . - — ~_ 
_=— - = _ _ =~ - _— a 
a a - » = . — come paar ; - — 
. ~_— — . = . — oman ~ - ~— ! — ~~ ow eu 
~ cS - -~_- — * < —— ~ = = ° “w — _ ee ~s — ~ J 
— - — ~ ~ -_ « o— - - ~ 
| | - — ” " > — _ om am ance = ; j - - — ~ - wi — 
- = ~ - - » ” e ~” omen P s - mad 
-_ a - — on = - aoe gua a ” + a - a a 
<—_ - ~ “ a — _ a _ — a 
<< — — - an J ~ - _ ~ ad ~ _ panne = . } » . 
: PE eee | ~ ~ —_ ~ - — - . ~_ as al ‘ » . ed sam ~ 
— " = —- ~, _ : —_— _ - oo -_ —_—— - P ail . , . oon . 
— ~ - ~] _—_ wt — . = ‘ w oe — — oun — —! al — 
— aod — - ~ - ee — ~ am f — “i = - - ous “~ s - - -_ ° 
. - ~~ _ ° ~ ~- — — / " > o — . - — 
= ~ _ — - ow - - - — -_ = a aa ~ ~ 
ee co ~ -_ wt - es ous J a et me ate cae 
- 4 — J o ~ ‘ = ~ - , ~_ = - es | - ~ - 7 - ~ _ ow 
2 me ws = — ~ - = —_ » - _ _—— o= 
| es oy ~ oe J ee -4 a > o pone — “i _ —_ ~ ~<a — aa — om 
oa ~ - - - - . ~~ a - = ow. ny . —— ; . — 
——e - — — - — a * ° 
» a j = + - : — = —_~ { - _ ~ 
“ . -_ “ —_ ‘ain on a = - 
_ = o “ : =_ = _ j > 
) : - _ - > oF oa ~—- tn ao - 
° at ~ - — —_ J _ — — we rnnet = — 
a — — — me J a et oom aw = 4 a ow ~ < oom aw ” ~ ’ — -_ ~ - . } o f 
—} — ~m “ = quaseg o -— 4 = — P — 5 cement, ‘ -~ ~ i ~ a tee 
~ ~ - ‘ e ~ / oe ~— ~ ~ J ~ 
— sat — ~e » am. os ‘ oo a : as “ 2 ~ . ‘ j =— o 
= j ow — - on — " moe — aoe = uw - 7 = _— oom “ a 
en - - co - — ~ = —_ —_ “ts a we ~— — ~ —" _ 
ou - - » ’ pan one “ } a ques 
=- onmee — h = . a — _— _ - ” , pa — _, ree 
i x j > ~ aed pont - —- ~ : a : 
“ _ —— a a « = a . pm 
e o = ~ ome -~ ~— — — ~~ ¥ a, pee —" 


ine Pe NB 9 ea mm aoe SoA He Sat NR et AA NAMA CIN RR RE A CT: SRE CLE oe ERE A I 


¢¢ 


b 


C. HARRISON CONDIT ET AL. 517 


not well known, and it don’t say the process by which the zincking 
of the iron is obtained 


And being again cross-examined by Mr. Witter: 


23 Re-X Q. Are you familiar with the 
as — calvanized iron’ or “ zinekKed iron’ 
A. I have ordered som: 
nized iron,” but I did not k: 
24 Re X Q. What appal 

A. Chimney 


25 Re-X Q. How was th 
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article of commerce known 
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pparatus for my laboratory in “ galva- 


fore to-day the term “ zincked iron.” 
sdo vou reter to ? 


L ilvanize d or coated with the zine: 
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yr as it is done generally for 
ALEXANDRE BOURGOUGNON 


Subscribed and sworn to before 


ne— 
JAMES A. RENWICK, Examiner 


Adjourned to meet Tuesday, June 13th, at 11 a. m 
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New York, June 13th, 1882 
Met pursuant to adjournment. 
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fendants 
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“Employment of the FALVANODIASLIC process to insure the preserva- 


type. (Extract froma letter from Mr. V. Coblentz.) 
Pelouze, Regnault, Despretz, Seguier 


LiOh OF printing 
(Commissioners, Messrs 
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Voici la mani¢re de proceder 
Pour Gisposer lL objet quill s agit de recouvrir a recevoir la couche 


| 4 bya} |’ t lt 1: ‘ 
metailique, je Limbibe dune dissolution de gomme laque Gissoute 
dans laleool: on peut substituera la romme laque toute autre ma- 


tiere reslneuse ou gotnineuse, ou bien encore une dissolution de sels. 


J 


+) 

It) 
autres pt) ~ ' 
metal Ou | 
iroviet que ion 

: : 

” ’ " 
cel aL iit i 
[7 ; " 

mn aes ada 


ii} 
ss 


* Lele 


tL etal 


HARRIS 


IN CONDIT EL AL. 


iT it imbibé, on le saupoudre de plombagine ou de bronze 
iire. On le laisse sécher, puis on le frictionne doucement 
i ce quill soit devenu brillant 
. . , ; } ; ce . 

na li @st ale en On ie pionge dans une dissolution 
ant le metal dont on veut le recouvrir; on fait agir sur cet 
la p il sel rapidement d'une couche de métal plus 
ns Nilsse,s nn AlN est plus ou m ins riche, et suivant 


Piapoiil 


substituer un 


Cuil 


riti 
‘ ? 
a ad 


Vr 


I LtiLl 
rT ren 
‘i= ¢ i 
4 ii 
ii 
repoir 
i 
ré (*] 


noins longtemps 4 laetion de la 
noyen, dorer ou argenter tous les objects 
plumes d’ ornement et 
de cuivre ou tout autre 
d'une couche de cuivre 
ju argenter, et depose ulterleurement sur 


, ] 
; i =i : ’ 4? tte. 
i | i 


ch nee dor ou d'argent. 
ce ~ ic, c'est que l’on peut supprimer le 
en ter CI pioy es actus llement, et leur 
1\ par mon procédé, d’une couche de 
peut étre employé a lair libre, sans 
| peut, aprés avoir été recouverte de 
sles lignes souterraines ou sous-ma- 
runsmission de ces ficelles ne le céde en rien 
is de culvre Mion procede, appliqué sur 
| smettre lGléetricite dans les appar- 
ipparieles ou des horlorges electriques plus 


adcVantageusel al jue ne peut te tairie un i rond, en ce quun 
cordon plat longeant | m e confond, pour oeil, avec les lignes 
des tapisseries, tand!s lun fil rond est toujours visible. 
Bs. e que jal dit des m es textiles et autres s’applique également 
aii pre paral Ou aes Culrs 
| herewith submit a translation of the above, which | believe to 
by eorrect 
(oth Publieations 
of th 
Krench Government. 
Volume 24, page 307. 
No. 7404 
“ Letters Pat t for fifteen years, 
Dated November 10th, 1852, 
lo Mr. Erckman, of Villette (Seine). 


Lissues, Stirin 


threads, twines, 


galvanic deposition “galvanisation” on textile 
s and wood, feathers, paste boards, as well as on 


ices. 


’ 
mpiovment o 


. 


: 


Iringes, 
wood. 


galvanism I cover with a metallic layer 
aud other objects of fancy trimming; 


card-board. 


Observe the manner of proceeding. 
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covering the surface of certain 
metal the use of the ] 
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Di ile. 
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to receive the deposit is first rendet 
coating it with plumbago or bron; 
into a solution of metal with which \ 
nected with a pile, when it becomes 
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biitcil 
» > 
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power Ol transmission of thes threads is not | 
c+e> , 
S35 | of iron OF COP} rewire \I\ process appt ee {} 
: . ’ 
mits the transmissl1on OF electricity into apartme!l 
is . ] 7. " ] " a . ’ " , 
thr pp raLilis OTF eL1Le i¢ CinocKS more advan reo . 
, oJ : 
gone Wt i round wire, 1nasmuch as a flat cord travers 
? 4 } . | | ] j . . ] 
blended LO tne eye WIth the ilnes of tapestries, whl il 
» 73 F 
IS AIWAVS VISIDIC ’ 
“What I have said of textile and ot terial 
Dal have sald ol textliie and oLnel Matveriais apy] 
to the preparation of leathers. 
. tment 1} } } _ | ] — . ( 
1s paved Ib Wi e@ OVDsSeCTVed, Gescrives Aa Process 
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: » | } : t 
or other tabries with a ilaver ol 
| | 
O] Live Til; eri Wii i} is 
, | 5 t Fi | 
Cc til) ClecLri f (iu mr wy 
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fir PpoOWwael It i= Lilet) | bungee 
; 
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Vi (LES irs ‘QO Co | tT and conh- 
rapldary covered with a iaver 
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Again, in French patent 


No. 10079: 
En date du 31 Mars, 1854, 
Au sieur Gervaisot a Paris,” 


a Copy of which I have tak I} from the Official Publications of the 
French Government, vol. 34, p. 248, which I herewith submit: 


Pour un procédé de galvanisation de fleurs et feuilles artifi- 


Cif (os 
SoZ Les fleurs ou feulllages, en étoffe quelconque, papler, peau 
uu toute autre matiere pouvant servir a la fabrication des dits 
Ol ets ~ ni it nus LTTri te itis sia. pur LT} enduit Ou COPPs ras, cire 


. } 1% » 
ou vernis ken suite les fleurs ou feutlles sont recouvertes d'une 
. . ‘ ; 
couche de mine de plomb ou d’un métal queleconque soit en poudre, 
Sit t*] : i] | | ’ ¢ ,ry ’ : , 


. 1] ‘ 7 | ° , . ’ . 

n feu Klles sont aussi métallisses a Laide du nitrate d‘ar- 
? ‘ ’ H . “ad : ° ' 

ror) ou autres dissolutions et sels a base métallique, qui sont en suite 


reduits au moven du sulfure de carbone phosphoreé Ou par les Va- 
peurs du phosph re, par un courans de gaz hydrogéne, ou le sulfure 
i@ potassium, etc. 

Ces objets ainsi prepares sont placés dans des bains pour étre 


' }* ’ | " . , . , 
recouverts d’une couche d’un métal queleonque, au moyen d’un 
Certificat D’ Addition. 


L, addition que je dem inde au bre vet consiste a recouvri’r de métal 

| ificielles faites en plomb, étan, paillon, et tout autre 
metal malleable auqueil je peux donner la forme necessaire a la fab- 
rication de ces fleurs. Elles se confectionment par les memes movens 


que ies fleurs en e@tofle ordinaire, a tres-peu de chose pres les 
formes sont dounees a la main, ou gaufrees a la pressé, avec des 
epreuves que je prends sur nature, et qui me servent a reproduire 
pius pariailemeln les fi urs uu ies 1 uilles ‘} copl - 
P ur obte nir t S$ pormmcons je ule sur nature soit Cll platre, soit 
' 
Cl) Cll Sulvant la résistance (ii lobret. (les moules sonten suite re- 
couverts d'une couche de cuivre, par les procedes galvaniques, et 
ei suite fondus en fonte, acier ou culvre, suivant les besoins, Ils 
sont quelquefois fondus sur le muule en platre oa en cire, mais les 
‘ ’ 
détails viennent moins bien que fondus sur l’épreuvre galvanisee. 
Je me sers aussi du poincons d fubricants de fleurs: mais les ner 
Vures sont mvuins naturelies 
Soo Je} pro luis aussi les fleurs naturelles par le moulage et 
la galvanisation, c’est-d-dire que les epreuves qui ont été prises 


sur nature me servent des model s, comme on se sert dune epreuve 


prise en creux sur médrille pour en produire d'autres tout a fait 


' 
sembdiables. et ces parties gagetachees sont en sulte reunites par aes 
soudures, pour en faire un bouqu 
: |? } “sry ; ‘yrs? nt f ‘7% “4 e* _ ’ o F , } ~—_ +) ’ | f] ’ "<~ 
. cil AUSSI. App) Pat Lt iii’ alll bPOLavViOtni al il fabrication {its Hmeurs 
irtincielles en ¢ off raivanisee, qul consiste a dedoublet Cos Heurs et 


‘bone que se trouvent entre les deux 
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ve me as models, as we employ a proof taken hollow from a medal 
order to produce others exactly similar, and the separate parts 


are afterwards united by soldering. in order to form a bouquet. 
| hat ve ui iso ( tte cle d Aan Improvement in the fabrication of artificial 


tithe 


flowers in galvanically coated material, which consists In 


j splitting the flowers and drawing out the wax, the stuff, and 


the — which are 1oun ar b tween the two lavers of copp r, 
1 which will iniurethe gilding nthe laver requires to be very 


thin. ‘They are tlh nsoldered an : again placed in the bath of copper 
and afterwards oilded or silve 

This pat nt, it will be obs rv . is declared LO be ; Por ur un pPro- 
cédé de galvanisation des fleurs et feuilles artificielles.” Flowers or 
leaves of any material whatever are covered with a metallic coating 


oe 


te ead 
means of elect ric: al de} OSILIO! ihe ‘rs iterlal of which the Howers 
composed is first fe. | impermeable by wax or other means, 


n coated with fine plumbago, and sieve metallized by nitrate 
ilver or oth r metallic salt reduced by suitable chemical means, 
i] | 


} 
’ 
’ 


flower or leaf, thus rendered a conductor, is then placed in a 
1 in order to be covered with a layer of any metal whatever by 
ins of a galvanic current 

I} the certihieate of ad lit | d Lt si ptem ber 26, LSo4, thie itl- 
ageserives a process 1O7f Pepro suciny natural flow _— par ic 
ae Ol la oF ilvanisation, it) whi hy the natural flows rs serve as 


So | lisa ; : ~~ af : 
ins lor obLtalIning mouids ith W ch the metallic flowers are after- 


‘ ed leave, in mv opinion, no room for doubt that the meaning 
word “galvanisation ;" ealvanic deposition ” or “eletrolytie 
sition,” as I have translated it in the Reynier patent, and that 
translation of the Ger tent, in view of the descriptive 
er conta | there vO for a process of galvan lepo- 

: n (of metal) on artificial fi sand leaves 

\o I ench patent 

No. 15110, 
ken dat 2? Février, 1856 
836 Ausieur Puls a Paris contained in the Official Publi 
tions of the French Government, volume o4, page 0. 

Pour des perfectionnements ; la galvanisation du fer,” the 
WIG eXtra 3s have be I rom thr Official P at yi 
ae renceh Goyernm . | I herewith submit 

L/Jobiet de cette invention « calvanisation du fera l’aide‘d’un 
rant Gectrique et dun Dal ine solution de zine 

ir mmMmenees par decap rie ter de la manilere ordinatre, au moyen 
d’acides faibles, puis je le lave dans de leau et je lessuie avec un 
chiffon ou une brosse, de facor lul laisser une surface rugueuse, 
ifin qu’en suite le zine puisse sy attacher plus solidement. Le fer 
chen ie est mis en suite dans ie bain a zinquer ou il est soumis 4 
action continues dun courat rique dont la foree doit con- 
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od of equal quantities of water 


* * cs 


504 In this patent the inventor, speaking of the “ valvanisa- 
tion’ of iron, describes the process to consist In suitably 
cleaning the iron and then ‘electrically coating it with a metallic 
iver oT Zihe oY dippi the ron into a bath containing i solution 
f sulphate or chloro-hydrate of zinc,and while in this position sub- 
I tiing it to the action of the current of a calvanic battery. The 


iventor describes in detail the relation that should exist between 
} the surface of the positive Dattery piates and the surface of the iron 


materia Wiel s to recelve ti fALVAnHIC deposition in order LO 


, . nal *% * 7 
ure a revular coatllng liere the mi ining of the word galvani- 
is undoubtedly “galva leposition,” as | have translated 
’ i> he 
iv’ \ Cr Tice i 
Ac bdty, Utd Lie bul etn | the society for the Kneouragement ol 


‘) 
\ nal Industry, in volume fourth, second series, 1857, I find in 


' _ : si 4 » _ +s oo tes : : 
{ lex, on page S41, unde e leLlel (;.’ the words raivanisa- 
| | 
tion d hivre, par M. Oudry: rapport de M. Silbermann, page 6o. 
\) ly ferring Li | | | ! re Hine i} ‘eo? ‘ TTiptiol 
i i Te it i . phd GEES PLA K } > bral hit LLiel hil a@ Gescripvion 
' é . : ; . . | 
f iVahic ¢ pDperige—tihat ; f gdeposition ol copper by electric 
s & » & . 
1} 
| ] , ’ , 
i i c*\\ i} | : st 44 , Vill 
: 
ui { ’ fell ai ffjt 
~~» i ’ 
’ 
7 i] nelle 
i Lodi 
4 ” ' ’ . \| ae he ,% * | ’ f ‘» ] 
vil ry | si 4 TT) (is Colt LS reutiis (jes 
> . 
arts 4 nol les ef sul $s procedes de Culvrage Wal- 
’ 
, 
Val e de M. Oudry., \uteull, pres Paris 
‘i-—-« } > { ’ j a 
De} iis i¢¢@o, CPDOCUde a iadu pDuunme NOUS Tall Gela connaltre te 
; : ; i 
movel at qmorer ie culvre, ie fer et i acier, 1USGU L nos wurs, tous 
: 
, , ; 
' " " . > « . ’ . ‘ | 
ics proce 1S Proposes Poul j “Fr AVC adherence. un Mevai SUr NN 
é : 
: . : 
pure metal, oU SUT UN All ( ~4 iumwent ua Cling methodes bien 
GISLINCLES SAVO!I!I 


S39 2° Le frottement avec 'e concours d’un sel mi tallique as- 
socie a des seis composes dun acide organique ; 


» immersion dun Metal 7 recipltant dans une solution du sel] 
- |, immersion semblable. mais d’un métal préalablement ac- 
O°. L’immersion du metal précipitant dans le liquide que doit le 


‘ : . . ” . 7 . ¢ * 4 - 
Mais le mode de culvrage d i. fonte communique a votre Societe 


par \I QOuary, Se rattachantl tL ia Gerriere de CCS opm rations, votre 
’ 
‘ ; 


rapport ura du borner ses recherches a@ lexamen des publications 
rieure | mt avoir qu ique anaiogie avec cette Invel 
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or ornamentation make the object moulded a work of art and 

S41 precision, 1b neve rtheless remains evident that this mode will 

be able to call forth, in the moulding of cast Iron, far greater 

care, and conseq ur ntly a more extended use of these products, at 
the saine time contributing to the p rfection of the artistic work. 

All the ditheulties that we hay mentioned disappear if, as Mr. 


Oudry ori | ~ ind istrial \ Wi ver by 1MmMersion the plece of 


cast ron With a very iiqul i Varulsh an promptly dry rt before sub- 


| also find in the Bulletin Society for the Encouragement of 
National Industry, vol. VI, s | series, June, 1559, page 332, the 
following on electrotyping, extracts from which I herewith produce: 


“Bulletin de la Société d’ Encouragement pour Industrie Nationale. 


’ 


Tome VI (deuxiéme serie), Juin, 1859, page 332. 


‘Rapport fait par M. Th. du Monecel. au nom du comité des arts 
economiques, sur les systemes di reproduction électroty pique des 


objets de la nature, par M. ‘Toussaint, &@ Charonne, rue des 


, 


‘Messieurs: La reproduction électrotypique des divers details 
que la sculpture emprunte a la nature pour l‘ornémentation a ete, 
a pu “ ion Lf Tips, Vobiet de nomoureuses recherches. les uns ont 
cherchée a surprendre la nature sur le fait en métallisant les objets 


' : ; ’ . 7 , 
eux-memes par les procédés galvanop! istique 3; mais le difficulté de 


retirer ces objets de leur enveloppe métallique et |’}m possi- 
S42 bilite dans laque! nm se trouvall de deposer une eouche mé- 


tallique un peu epaisse, pour ne pas perdre les petits détails 
que nous idimmirons tant duns ies objets i turels, ont inspire a d’autres 
lidée d’avoir recours A l’opération intermédiaire du moulage. Mais 


comment obtenir alors un moule parfait reprodauisant dans toutes 


ieurs fhhnesses ies petits detalis de la nature? Comment placer les 
objets délicats dans des conditions telles quails pussent e@tre facile- 
ment moutes ~? el était | prooiem ‘] resoudre, et pour y arriver 
Ppiusieurs movens allt ete empl yes ainsi quelque s galvanoplastes 


; 
ne a ovotrenir aire ' lel ‘ IPs MOouIeS pul ia Vole galvauo- 


‘ ii c*i it rs ‘ 

plastique ; d’autres, parmi lesquels je citerai M. J. Menant, ont fait 

ces moules en platre au moyen d'une empreinte laissée par lobjet a 
e ‘ ‘ 


. f ‘ - ' 5 j ‘ . : : Cn we : , ‘ . 
mouler sur au suoie tres-on i] 1ae Man ere a Suisil lobjet avec les 
inflex} ms gue la nature Ui a adonnees, kentin diautres ont voulu 


mouler directement sur nature soit avee de la gélatine, soit avee du 
collodion, soit avee de le gutta percha, soit méme avec du platre. 
C'est ce dernier procéde qu’a employé M. Toussaint, mais, pour ob- 
tenir les beaux résultats qu'il a mis sous les yeux de votre commis- 
sion, ll a du non-seulement periectionner considéerablement les 


procédes de moulage actuellement usites, mais encore apporter au 
67—314 
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selves by the galvano-plastic 


. - © : . : . s . " ; 
ing the objects from their metallic envelope and the impossibility 
| , 1 in , ; ——— ‘ery thi sey | li » lavwar 
which was experienced In depositing avery thin metallic iayel 
; | . . 
; . : 7} . ‘ , : . ; : 
Without losing the small adetalis iL we at imi e so Inu h In natu ral 
} } ‘ j } 1 — -_ . } ' 
objeets inspired others with lea of having recourse to the in- 
i 
‘ } j . , - } : . ’ 
Lermediate operation of mou ng, but how, then, can we oolaln a 
+ “wi ¥ ‘aay sae Senza 
perfect mould that shall reproduce in all their delicacy the minute 
: . : ; , * ®. ‘ . . »* 
Gi€LAalIsS OF ature how Ciill We iace detiecate oprects 1n such condl- 
t ‘| ‘ " ] ' ; yy) } id i, i, I ‘ . t] . ° | | ’ 
/ - ; ‘ a ' rick ¥ Jt i % ‘i tit ij ! : iCil vis ' if uD POLeIn 
e ’ i | >”. oe . : > 
LO ve SOlVed, and to arrive LW en several means nave been em- 
" 1 : 
1) CU | this way som roplaters have sought to obtain 
’ ' : i ) ; ' by ’ ’ iy rig i ' ’ iT} i. +} ’ 
' i i | Be. tay q te ‘ .? ' ’ iif Lidl ital gaepos Lil LPLEICIS, 
1 : ' } 
among whom | w cite M. J. Menant. have made their moulds in 
; 
I mms of an Impress it DY the object to be moulded 
» > ° ‘ ’ ° , 
} very ] Sre enter, s - | <4 hold or tne o ject it) al] the 
i ; ' ; 
nf ns t nature has ¢ to it: finally. others have chosen 
+ _ x = '% ’ 
: i] i ;7 rec \ 1] pti} | 7 ne] with FO! TTP or COrmoqairon or 
; . . | . | 
\ oy tts 1) ’ : ‘ : le \\ } 7 * er tf is this ist pro ~ | pat 
. ' , } 
\I) wr l=* at iiiis Criid ‘Fy ' lt tT} order te (ytyi Lit} Lie beautiful 
} P : . ] 1; 
rCS s | i iv has sh) Wi ir commission he was ob] ir; not 
, ] . ; : " , — | , | 
te siderably 1mpro\ processes of moulding in use, Dut 
—o . 
also to extend to the meta tion of the moulds and their prepara- 
vith stearine som ments that permit the electro- 
; > > e , > . 
met 1] f (Te TVOSILS | r 7 iV promt ry\ the periection a) the 
; | . : } ' . © on + 
s Wes tld. howevs on that the problem was already 
’ 
ved by Messieurs Feuqu d Marguerite, to whom a medal 
} } ’ ; , . . * . ~ 
oft t . mad class W warded for this object at the Expo- 
;- ' ’ - = | : " . 
‘ : ; 1) i : 38 i i} Vw se iif *) ' ».) ». put their proc wh se Po were not 
KRTOWT) 
. . ry . . 
The operation that the processes of Mr. ‘Toussaint require are of 
; ‘) , | ll ooo ae ) ] 
four kinds, viz: Ist. the modelling: 2d,the moulding; 3d,the met- 
LiIZaAtIon Lie ttn, the gal deposition 
. 7 « 7 
\I r ,% ‘ :] - 4] es. , ' ] a hy ‘TT? aa } 
etallization.—tp tothe present moment the conducting sub- 
stance that is emploved in order to render the moulds conducting 
Is plumbago: but plumbag 1 that it 1s formed of a more or less 
} ' +e) 7 ‘ * ; J 
TAil ; POV r. mays iK - stop up thi minute cavities of 
tne 7 uidis ODT I witt s L care by the preceding processes ,; 
. , 
besides. in moulds so « ) those that Mr. Toussaint employed 
the hand and tli rush L penetrate everywhere it was 
" . ; ’ + 
Lilie mn} LANL ThNAt a lad tance should be emploved for this 
. , ’ 
purpose ca [ furnis iver of a degr ) mnductibility 
i if =| equa 2 | yy 6D ro) We have aireadyv. 1t 31s true, 
souctht tO obtain this resu ans oF a solution of nitrat of 
: ‘ ' ; ' 
_ \ | il iil \\ iva’ tt) TT) : - ' Lppit Lut i t) Loe til oO} pt} am 
: ’ 
| rous, bUT Lhe advantag s of this « peration nave nhevel 
> . 
veCCT) Well KNOWD 
Galvanic deposition. ‘ galva ition. —The means that Mr. Tous- 
saint employed i ler to obtain the metallic deposit on the moulds 
alnt em Poy ed inorder to obtaln the metallic de ) Si Ol le TOL ~ 
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but the difficulty of withdraw- 


Drocess, 
, 
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has nothing to particularize it; it is the ordinary process in all its 
simplicity, and although he does not employ metallic forms lik 


Mr. Lenoir, vet he has been able to obtain high reliefs suthcientiy 


ce velop (j 


In the above extract M. Moncel, a well-known French writer on 
electrical subjects, ln) making a report 1n the name of the committer 
on economic arts, describing the system of electrotvpic reproduction 
of M. Toussaint, emplovs the word “ galvanisation ” as deseribing 


} ’ 
, * , ’ . ‘ ‘ ; 
auctor tor electricity y meta ZALION, IS NAIL ated W 
’ 
’ : ’ ; + ‘ ’ " 7 
SAF) cl gageposit {) metal bler if Word ~ iseci } 4 ~T ~ () 
: 
y ' : : ; +7 ’ 3 . oe ; : , 7 ‘\ ’ |? " 
‘ LivVatil it CACC LPL IS | i 4 : io ‘ ‘ tic ‘ i : ; i* u' "i 
‘7 
. ' - ‘ ’ \ ' 
patent. ‘This use of the word ilvanisation yan author so Ww 
* ' ‘ + 
: , ‘ Y > 
KNOW) nia il} il rel T } Lirty yf | itil cd ‘eh ‘ i iti bul | 
~ ] ; ‘ ] ; 
regaraed as exceiieh ULDOTILS 
+ } ; ’ ’ \ ~ “ Se 
Again ill hy nc DaALe dq) I i 
bey f i 4] | ’ | ‘ 7 ’ : ISo7 
LLed \ ‘ a i tia \ L?i ie i ‘ pa 
; ’ 
lo Mr. P: 1, of Rennes 
on ‘ 8 +] } ’ 4 ’ ‘ ; ' sy? : ’ \ ? | 
OT it lif \\ Lit if le {) e298. if | Piic i ‘ ' ; ‘ ‘ itr 
ind the following. which I have ta aa eae ao < poe 
Ind the loiiowing, which nave LaKeH Troln tLbne Ol | puolical Ts 


of the French rovernment, in volume 66, pages Zl) and ZZU, and 
i. . el ai 
which I herewith submit 


, French patent. 


ss > H . 1] A ] “* a ] ’ . + . " . ] a 
Pour uhe nouvelle méthod servante a obtenir un courant elec- 


. . , > 

trique constant, Sans le concours des plies oral res, Sans consom 
° a ’ ’ ’ 

“a ?% ‘ Tre.n vv ’ . 9 . . ’ 

mation appreciabies des maticres et sans adepense dentretiel 
6 (CUS 3 
‘ , { } | 
on peut ldre Lappilcation ad lb NOUVeLLe MeLIIOd 
, ° y 
| \ toutes es 1naustries Gul empiolen! CleCCLTICLl PVbath i 
, 7 , 

te] ] 17 i cy \ ? : ry i i Maa. | rey 7 , | > , moc ; 
* it’s ‘| a % il Fall adhopias { iid (i ri ii i chil " i sift ; i til a? % . ' 


? . } } ‘ 

Cuilvrage Gavi hiques eLa ia GalVanlsatlon des tous les Metaux 
‘ ‘] : ; ] eae ts 

2°. Ala tclegraphi -electrig ue 


a”. A ie decom position de eau: 
aol } 7A . 
1°. Au de veloppement de lelectro magnetisme comme force mo 


5° A la chronometérie 


847 | herewith append a translation of the above extract, which 
| believe Lo be correct. 


Krench patent 
No. 18887, 
Dated July 14th, 1857. 
To Mr. Palagi, of Rennes,’ 


“For a new method suitable for obtaining a constant electric cur- 


rent without the aid of ordinary piles, without appreciable consu mp- 
tion of materials, and without expense of maintenance.” 
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We make the application of the new method— 
| St. To al lth In st ri ~ tl lM”at em p| A a Vonoumie ele ct rl ic it 


' 


(AIVAnIC Coil ling (or mouldi 


vy, such as 
g rilding, silvering, platinizing, and 
the galvanic deposition, ‘ galvarisation, of all the metals 


Faivial l, Ol 


‘> 


i : 
ree , he - ‘ ’ . ’ 
ith l‘o the development of electro-magnetism as a motive force 
5th. ‘To chronometry.” 


2d. ‘To the electric telegraph 
| 


- } > ° > ’ ,* 
’ : "T ,% ¢ , ‘ ° 7 e«e 
Liere the inventor. who desc es a modinieation ol ue ordinary 
cy ‘ 7 | ’ a te ‘) Bata; ’ ey ‘ + ’ Bu . ae ry whic! | " } ; 
al \ i rit i i} ery SPCuan ly (ii | \ (otis SPLad i? ~/ ae \ tiie ; iit i bt*= 
‘ . ‘ é 
ls , " + ‘ ’ . ’ | . > . . 
Lleves I) S invention Ww oe aD mentions rst alin lustries that 
’ ! ’ + i 
employ a 1i}| erect! \ i 1 for electricity, such as 1s 
. ‘ ' ’ ’ . i les : 
produced bY the gaivanic batt ind employs the word “ galvant 
’ ’ , 
. + * 4 ? 
SALion In such a CONTEXL tha in be nodoundtl Loat the mean 
, : 
ng is maivahic at pos! LOl O] | <Ie position : have trans 
] > we ;? | j | | 
ited it in the Revnier paten eit Will D oserved that fe 
| rT y? } ! ’ ’ | ' } : + wyy 7 : i] a rt | 
j _ i ped LT) if i} ' : } | Ph uP? 4 LiL Or Wi il 
— i - 
4 | , i 
S4% depend Ot} the (IC DOSILION fr memaistroin theirsaitne solutions 
i 
; ] ’ ' 
; ‘ ’ . . 4 : 7 . " ‘ . ‘> " _ ‘ 
vy electrical action, su l, rexXampie, aS Gaivahlhic CASLING, as 
1} 
Lnat | irt of eleetro-metaliiurgy m we stvied that obtains easts o1 
: . } } 
modelings of ob ects by means electrical deposition, and such as 
= sci ——— ya , ) | ) 
gilaing, silvering, platinizing, galvanic coppering, and Mnally “ gat 
>) ¥ ? . ] . j 1] , ] 
Vanlsation ’ or galvanie de iil metals 


Again, in French patent 


To Mr. Walcott, for improvements in gal 


vVanic casting, an extract 
rom which | take from the otheia mut 


ication of the French gov- 


aes ' 
irgv, division three, metals 
other than iron, page 9, and which I her 


ernment, In Vv lume SU. ¢Cinss metalll 


- 
- 
ete 
7 
me 
— 


patent 


En date du L Nove smbre LSOL, 
Au M. Walleott,” 


ry 


: ; ] } , | , 
Pour des perfectionnements dans la galvanoplasti 


. — } , . ] : : . ’ . } , ' > 
Quand au fait usage de sulfa i@ CUulvre pour gaivaniser au 
cuivre, iorsque le meta! est, Comm | 


ie le fer par example, soluble dans 


acide sulfurique, 1] est rongve par i acide, et le cuivre nh y adhére pas 
ieme avec ies metaux qui 1 Sont pas atl ques par | acide, le pro- 
_ ,- . ' . . ~ ” 

cede est tres-ient ef par consequ nt tres coureuxX. 


Pour recouvrir le fer de cuivre, afin d’assurer l’adhérence 
des deux metaux et empécher la corrosion du fer, il a fallu 
Jusq'icl employer une solution composee d'un mélange de 
cyanure de culvre et de cyanure de potassium ; 


sans utilité pratique a cause de a 


Sf) 


mals ce procedeé est 
son prix élevé et des vapeurs déle- 
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ploying sulphate or cyanide of copper, less expensive than with the 
employment of these substances d not possessing the same un- 
hye althy effects 
My improved process meets all these needs and fulfills all these 
conditions: I will deseribe 11 letall 
A ve ry strong solution oF fused vanide of potassium Is employed 
» connection with a powertl mraivabie current. 
In the bath of evanide of potassium we plunge, first, two plates 
f metal, one of which is of iron and the other of copper; with 
Lnese are connected thi wires ¢ batt ry. 
When the copper bec to be freely deposited over the 
85] plate of iron we lift out the latter and replace it by the 
object that should be covered with copper, to which we 
ich the same wire of the batte 

[In this manner we can rapidls | economically cover iron and 
other metals without employing « er sulphate or cyanide of cop- 
pel and without anv inconvenience to the workmen. 

l am iware that a weak s ition of evanide of potassium in 
water has already been employed in connection with a galvanic pile 
in order to galvanically deposit silver and any other metals, but the 
process 1s found to be extremely) ipplicable and inefficient for the 
galvanic coating, ‘ galvanisatio! iron by copper.” 

In this pret L the Inventor aescrives an Improved process by 
means of which he is enabled ilvanie action to cover iron with 
a thin al dhe rent coating OF Coy per His improvement consists 
- ibst iT) biiV On Lil emp! Vili Or a bath that will hot corrode the 

surtace of the article recel\ y ieposit, and will thus permit the 
deposited metal to stro oF Lie to the surface of the metal. 
Ilere the process, which is des | as being purely an electrical 
one, Is said to be entirely app pour la galvanisation de fer 
par le culvre lhe context he prevents any other meaning from 
being given to “ galvanisal that | have assigned to it In 
y translation of the Rey pat viz., “ galvanic deposition. 
Agait patent 
No. 102,363, 
lo Mr. Gregoire, dated 9th M IS74. extracts from which [| 
have taken from the ofh pu sof the Fren rovernment, 
we find a description of the | ss for the galvanic deposition, 
~ Calivanisation ; ¢€ pp I 1} pl nting LY yn [ herewith 
submit these extracts 
So2 | . nt 
\ SUP ott bed 
Kn date du Mars, 1874. 

\. M. Gregoire, pour un procedé de galvantsation applicable sur- 
tout au cuivrage de diverses p s employes dans l’imprimerie 
typographiqu 

La galvanisation par la pile de ces innombrables petits caracteres 

ralement irréelisable industriellement, 
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the bath with a rod of iron, cast iron, steel, or tin, the copper is pre- 
cipitated or deposited it the same time on the type and on the stick 
employed to touch it 


So4 he type is galvanically coated or covered with copper.” 
‘ . * - « * 

“Tt will be understood that the processes of galvanic deposition 
may be applied to the coppering of all objects whatever other than 
printing characters ; that these objects may be made of any metals 
whatever, or may be of plastic material, simply plumbagoed ; even 
the filings and precipitating plates may be of any metal.” 

“In substance the processes of galvanic deposition, ‘ galvanisa- 
| he following points: 


- | 
ntific principle of contact.” ete. 
h. 2, to meet at Philadelphia. 
HILADELPHIA, Pa., June 16th, 1882. 
Met pursuant to adjournment 
Present: Mr. Wm. C. Witter. 1 


representing the complainants. 


4b : D on ’ . a\s > . = ' 
Che witness. Professor Fpwitwy JJ 


ae | | "i 
win J. Houston. attends to continue his 
answer to the 27th redirect questiol 


“7 : : : , —_ 
In this patent, which describes a process of galvanic deposition 
“et ’ 
applicable to the covering i printing type, the inventor deseribes 
; ' ; 2 : " : ‘ 
a method of covering them wit! coating of el etrically cl posited 


: I 
coppel he phrase ne em Vs, TAIVANISATLION par ia pie, could, 
Or courses have Td) other Sit) ' than the Well known electro- 
metallurgical process of elect: position. The reason assigned 
also shows that the author is referring to the well-known process of 
connecting the o! ts to by means of wires, to the bat- 
teries furnishing the electricit 

ln order to avoid this inconvenience, which would be very serious 
I thi CiuaS¢ of ord nary tv} LO] deseribe SHai Process whereby 
Live type, bi ne tnorown Into a ition of cOpp r sulphate, receive a 
MICLALIIC COALLI r of COr re] | | 


llic coating of oper by means of the electric current devel- 
. ! ‘ ris eatl ° f ip > 
' , ‘ii OUCHeCU Willit iil SOLULION WIbtil a rod ©} iron, cast 


iro! steel, or Lin 
The inventor still farther shows that be wees the week “aula 
ei inved) L?i Lith 24 VET | “ii yo ree ne Liss viic wor pa Vi- 
. : + > » + t 
' 4" ’ : - ® ° rv? 7 e« } : ’ +? Te 
hnisation so.iely in the sense of an electrical coating wHnen he states 
} 1 ; ] . i . ; ° 
that the process may be applied to coating objects other than type, 
i ° : _ e ° 
oo j _ +) ; 2 ; , | tale 
Or no matter what Mate?rial, ¢ | COpper Ol with other metals. 
t 
\o . : samesa . } BF, Dn ah one aon ' I . Co 
Again, ln a scqIeNnLihne pe;riod! i ca (] ,electriciene, irrvevyvue VWwel- 
. : 
} 3 aon © P : Ae 3 x a nn 
erale d electricite,’ of Jun LSth, 1881, published in the French 
; raael “eg Basse o DER i 
anpuage itl Paris wy (yy \I » be CuiLeur, ISSI, OU pupe L200, is 
| ’ 


iound the following articie, a correct Copy yf which 1s herewith ape- 
pended 
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real cause of the protection was not, however, definitely discovered 
until Volta pointed out the fact the protection was electrical or gal- 
vanic in itsorigin. This, together with the fact that was afterwards 
discovered that the coating of ZINC could also be made by Means of 
electrical action, May account for the secondary or inaccurate sense 
in which the word is sometimes ¢ mployed., 
Since the discov ry of Galvan! and the invention of the words 
galvanisme,” “ galvanisation ” were subsequent to the process of 
coating iron by dipping it in a bath of melted zine, and since it 
was found that metal and other substances could be coated with 
other metals by galvanism, it was n itural to sometimes apply the 
comparatively new word “ galvanisation ” to the older process of 
zincking iron by dipping iron in a bath of molten zine, “ galvanisa- 
tion” being a word of general significance to denote coating of a 
substance by any metal, but by means of an electric current it would, 
therefore, | 
cess of coating Iron with zin 

This inaccurate meaning of the word “ galvanisation ” 1s, how- 
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quotations taken from standard works in the French language 
“ Comptes Rendus 
de Academie ad s Sciences. 
Juillet-Decembre, 1841. 
Page SUS. 
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lorces magneétiques seraient Irregulierement distribuees; c'est pen- 


dant l’opération du zincage, que cette propriété se développe 

Si, apres s’ étre mis a l’abri de l’influence terrestre, on s’assure qu’ 
une lame ou un tuyau de tédle n/agit sur laiguille qu’ a la maniére 
des substances magnétiques, on verra que ces objets ont persisté dans 
cet etat apres le décapage; mais aprés avoir été retirés du bain de 
Zine, on les trouvera transformes « hn aimant., 

Cette simple verification n’a pu me faire apprécier exactement la 
role que joue Je zincage dans la production de ce phenoméne. I] 
me parait probable qu’il a pour effet de fixer l’action terrestre 
moment de l’operation. Les fortes piéces de fer, et méme les ¢ 
he sont aucunement modifies dans leur ¢tat m ipnetique par le Z1N1C- 
age dit galvanique. Li influence toute locale de cette opération 
nagiraitelle que sur une mince couche extérieure, et la massé centrale 
du métal qui persiste dans son etal naturel masq uerait-elle Coll- 
plétement cet effet ?” 
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I herewith submit a translation of the above which I believe to 
be correct :° 
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tes Rendus 


Academy of sciences, 
Volume XIII, 
July-December, 1841, 


Page SOS 


Physics.— Note on the Magnetization of leaves of sheet iron dur- 
~ } ° ’ } . 
lng the operation of zincage, vuigariy Known under the name of 
galvanisation, by M. Pevron 


All the objects oI” g Lt anized 9 sheet iron act ona nag- 
86] netized needle in the manner of a veritable magnet, in which 
the magnet forces are irregularly distributed. It 1s during 
the operation of zincking that this property is developed. 

If, after having been prot cted from the terrestrial influence, we 
are satishied that a piace or tube of sheet Iron does not act on the 
needle except in manner of ma; 
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od 


netic substances, we will find that 
the objects have persisted in this state after pickling, but after hav- 
ing been drawn from the bat! 
into magnets. 
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zine we will find them converted 


This simple experiment does not appear to exactly make evident 
the part that zincage pl LYS In Uh production of the phenomena. 
[t appeared probable to me that it has for its effect the fixing of the 
terrestrial action at the moment of the operation 
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En date du 29 Dee... 1851. 


Au Sieur Lavigne a Lyon, 
, ] . } j . 
Pour la ga . yn du fer. 


S62 “ La découverte de M. Sorel, que l’on a nommée imprope- 

ment galvanisation du fer, est basee sur ce principe, formulé 
par Volta, que toutes les fois que deux mctaux inégalement oxy- 
dable, attirant et absorbant l’oxygéne, constitue l'autre a l'état 
électro-négatif et le preserve de ’oxydation. 
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Adjourned to meet at New York, July Ist. 


C. HARRISON CONDIT ET AL. ) 


864 New York, July 1, 1882, 
Present: Wm. C. Witter, Esq., representing the complain- 


ants. and Wm. A. Jenner. lisq _of counsel for defendants. 


The witness, Prof. Epwin J. Hovsrtrown., attends to complete his an- 
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So, also, I find in the dictionary of the French language by E Littré, 
, + . ¢ Ye .% + | ’ 

Dictionnaire la Langue tf rancals, Llachette et Cie, Paris, 1863,” that, 
although he assigns the limited meaning to the word “ galvanisa- 

| restricting it to the process of coating iron with zine, he says 


that this operation 1s more properly called “ zineage,’ and then de- 
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Galvanization:” 1°. Operation mieux dite zineage, par laquelle 
a, ‘ 
on recouvre les ovjets en fer dune couche legere de zine pour les 
preserve ai LOxXVdaation. 
+) : : . " = “ ’ ,* ! i ‘ aw - . i : ‘ “— ‘ . " * 
yA Appi cation linmediate de i etl Lricite produite par ies actions 


: ii] pues 
. - ¥ c Pa ‘ , P + 1 . 1} sabi 
hese definitions Lransiacved read as Iullows: 
. =_ , OE? a , . -e — ; 
lst. Lhe operation, better called zincking, bv which objects of 
: . / 
. . .? : I itl ‘ ly “7 . : . : . “cyt ’ ; 
are covered With a light laver ot zine in orde! tO protect them 
> ul 
; ’ ] a , * . si | © : 
FAS li Immediate Up plicarion it tne elecuricits produc “cd wy 
& * . 
{ ( ( LCLION) 


j . } } ciate T P 9 : . 9 
\| POUT) Lie word PaiValiisi Ot} is sometmes inaccurately 


_— 


7 . 3 
: ; rs ; , e . s. . : ¢ : ’ ’ * . 
ised In the sense of coating iron with zine by dipping the iron in a 


—" 


hereof. vet | do not find that it is used in this sense to 


efer to any other metals than iron coated with zine or with zinc 


itly alloyed with antimony, lead, or similarly readily-fusible 


rary, | do find the word “ galvanisation,” when- 
ever employed in its correct sense of referring lo a coating 
] tr 


by iIneans Of an eile lic current, to cover the case of any metals 
whatever 

That the meaning of the word “ galvanisation,” in its secondary 
and inaccurate sense, should be limited almost entirely to the case 
iron with zine by dipping in a bath of molten zine is the 
more jnteiligible to me when I recall the fact that the probable 
origin of the word being employed in this sense arose from the elec- 


Lrical prot cLion afforded one met | DY Its contact with another more 

oxidable than itself, and this, indeed, I find to be the sense in which 

it is used in the first patent [ fins overing the proce ss of coating by 

Gipping ihn zine, [ron dipped In tin had been used long before the 
: i 


advalitages ol zin ‘were discovered it had been observed that iron 


— 


wm 


protected by tin rusted more rapidly in uncovered parts than when 
entirely uncovered, but, on the contrary, when covered with zine 
the latter protected it, evell though portions of the iron were exXr- 


posed. The cause of this protection was not thoroughly understood 
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_—e 


. ’ j } . 4 | sas 7 ° } . *. . 
until the discoveries of Galvani. Volta. and Davy showed that it was 
, ; 1} , 
due to an electric or vaivanie current produced bv the contact of the 
' - . . , , . . . ° ? . 
two metals | naer Sucti ircumstances the more positive ol tne two 


metals is the only one corroded by the surrounding medium, whether 


| , ; ’ . ° , +} , + | 
iil l \ Lel I it 5 t& Le Li} rel re IPod covered Witil ZL Is (riii- 
- i . . ] " ’ ’ | a | ’ . a a | a | 
vanically protected iron, or, as it is commonly called, “ galvanize: 
ho) ) a ee ee _ Iv be “ealvani } 
iron), wile On prot CU »\ I WOUuLd proper 1S. (ALVAliZes 
| : . . . , . 
f ’) tliat 1S ; >} rts t i »\ mene 
’ ’ : ’ ' . . } : 
; ; > . ‘ : ; . + -* -_. . ” " - *, 4 7 
L Te Lhnerefore, justinied In giving the meaning.i1n my transiation 
™ , ‘ss > , . 
i f — —" ‘ —— ‘ ‘ — : sé . o¢ —— .y ; t+ oy, 9 va 
Or tiie it yELICT PUAVETLL, > Bea Vora VWaAivahnisation Oi (ALVA 
| °*% \ ’ : a) 
‘ \ : ' .% ‘ ' ; . sale ya ata ' 7 T 
GI@POsiLIoOn, which, 1n my opinion. is the only correct one which can 
; ‘ : ‘ 
] ® r | ‘ ‘ | 7 1. | 4 . ry‘) : ea f . 
be given Phe cont » shows the same thing. ‘The inventol 
; . ‘ * ’ " e " ‘% . + " . 
- eS | L fils iventio nsists in covering the surtace of the car- 
. n * 
; :, ' "1 , ; ' ; 
bon W 1 all ANDPlIca QO enveiope or a metal, such is piatlnuUulM, 
as. . _— , : ] »| 
palladium, Iridium, goid, silver, copper, nickel, cobail, ChTro- 
. ‘ , : } } ; 
Styl miun, ron, Manganese, ete. When, therefore, he says that 
LOIS Coating may be made VY (Tulvabisalion | at once, Irom 
. ’ ; " , 1 wit , i ’ 
that word itself, understand galvanic or electrical deposition. Had 
] « : ' ] | " satel 
tne lnventor be SO ig intas to suppose that the carbons could 
: ’ : , a] 
° ’ ; * } , 
be covered wit Zine or other similiar metal DY SIMpPlLV dipping tnem 
bd i * a 
. : : : : — 
In a moiten VAL O} Zine he W lid, at least, 1 Would seem, nave 
. + " , 
. + i a ; . > ; ; . " ’ ‘ 
mentioned hai 10) [c. Vea ic, WiliCll, SO lar as can ona is the 
’¥ + | ’ : f +) s 
OnLy Ohne propel used ih connection With the mnaccurate use OI tii 
| : 
saa? ’ ; : ’ ‘yf ’ : ‘ 7 ’ } | | 
Word ee pid? CELT es tig / i ZAilat ism Lop pe hmouns Lt} Lie PALeIL, 
} ; r ; | . ; ; ] ; 
and we canne | ey na nventor contemp ited such Longs 
| 
’ y . » = * 
<i DALIS )i i] , ' | il i paiiiae L1TT) atid Iriaditul til Ol evel ot 
, 
SPO, Of cl LicKe Ol rot, iC lntotrt the excessive Le TN py racure 
t} ; ’ ’ Ts) +7 ’ ? eae i] t | ' ] lity ti 
j ti would DvD pu Ul Lit eeke I Lil Lidl ae iG LiGalt 
} ’ 
WoLlid Live ; i i ¢ se? TD] ! i os 1} ‘"¢ rrect iC SUpPpost that Live ll}- 
' ' 
ventor used the word “galvanisation in the sense of dipping in a 
a. an 
} } ’ ) 
> ’ , : 
moiten bath as to suppose th we ici Inventors aireaagy metni- 
7 . 
| ri , : tae | ¢ ‘% — -' ; +] i» } i] e 
med iii ULtis ' ="vyti iil ‘ i ‘ pi Loni Liat <i LibiCiai ti Wel 
’ 
| , - ' ] ; | 
ieaves, Or OLNel MOTCCLS ili' ired DOV heat might be coate 
Vv Li) Pepe] by ‘ ot | » { | i / 1) (>| eece Len) metal 
: 
, » | , ] , , 
28 Re-D. Q. Have you mi | all the instanees where you 
, ; , . . , 
hy y hMOul 1 tin WOTrQC rei | sit i} iis i ill | i kK rench mne7uave 
| . y } " , 
, ‘ - 2 , " + . : 
prior to the a OF the sald brush patent to signily electrical Gepo- 
, 7 : 
sition or electroplating 
\ | 1, ’ ’ | - ’ ’ . .. : ' | , ‘| ’ 
i mave lie nave sete Pr wmstances of tne use ot this 
, } : } . ° | , } . 
Word 1) Line ay bicil iLeia LT T)] | »>TNe aate of the 13) IS1) prea le it. 
, 
; ' +. ’ i i . 
that also fully ISLIIV Mein my ft nslation of the Reyniet patent in 
' ; ‘ : ‘4 . , } 
assSighnihligy to | word the mean () fAivanic deposition or tne 
+ . , y j 3 , o ° 
Syn Vl 11s rhe ’ irs (>) ‘ l (*s) i ~ try? oO! ‘ ectropiat ! y 
29 Re] l , | . ) 
iit . WwW yt ,Uu Ind any instance where the word @ai 
V n17 ri.cy ? <¥ ly ’ ’ ; ; } ’ ; 4 ‘y , } Ie rol ] ] : ) iT 
chilis me Sh io ** . ‘ lie ae WCC i LS¢ ‘ Aid ft i De iistl mMangvuave, 
] or ‘CQ t | ¢% ij ( ( ear 13) =} ’ ' ae ’ cy 1 | ’ ) 
il ich i Lil ) Ail praee , WV) ~ ii CSHCULTOPLaU 
ino , 
As 


Ob 4 ‘A have, and give, as an instance of the Same, a deserip- 
tion which I find in a British patent numbered 1956, August 


ae 


80th, 1850, to John Gedge, for improvements in galvanizing sub- 


stances. Here the statement is made that the article to be calvan- 


~_ * 
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ized Is prope rly cleansed and coated with an electrically conducting 
layer.of plumbago and then connected by conducting wires with a 
voltaic pile and plunged in a bath of copper sulphate, where it re- 


- 1] 
ceives a metallic coating. 


~ 


Counsel for defendants offers in evicence copy of British patent to 
Gedge for gaivanizing substances, and which is marked “ Defend- 
ants’ Exhibit Copy of British Patent to Gedge for Galvanizing Sub- 


a) 


— 
~ 


30 Re-D. Q. Can all of the metals named in the said Reynier pat- 
ent be deposited upon carbon sticks or plates by electrical deposi- 


that fact known to persons skilled in the art at 


A. I believe so 

32 Re-D. Q. Can the metals named in the said Reynier patent be 
deposited upon carbon sticks or plates by dipping the stick or plate 
in a bath of the melted metal with which it ts desired to coat the 
carbon ' 

A. They cannot; althoug 
in the patent, yet I have tr 
failed in obtaining 

33 Re-D (J Why are you able to say that carbon cannot be coated 
with the other metals with which you did not experiment by dip- 
ping ? 


A Viv reasons for belie ving that carbons could not be coated with 


: 
; 
‘ 


i | have not tried all the metals named 
| two, viz., copper and zine, and have 


} 
“uiyv deposition eay Lois Process. 


7 
ita 


Lone other metals DY Gippiliay in molten baths thereof are founded on 
the lack of suthcient chemical attraction between the carbon 
ne metal thereto. 


Moreover, the excessive temperature of the bath would, in 
my judgment, also act to prevent th successful appli “ation of this 
method. 

34 Re-D () Was it known at the date of the said Brust: patent to 
pe rso.s skilled In tue art th) it CATVDON CO ld not be coated with Lne 
metals named in the said Reynier patent by dipping the carbon in 


iy d ' ‘3 
>» ' ; >. Fz \y >») ; 7,57 ‘i> , 
SHS and the metal to msure 1 nadhnerence oT t 


| | 

A. I believe it was. It was certainly known to me and I have 
reason to believe that it was generally known to persons acquainted 
with the art po rtaining thereto 

39 Re-D.Q. Please produce, if you can, specimens of carbon sticks 
which you have attempted to coat with copper or zine by dipping 
7 

[ herewith produce a carbon stick which I attempted to coat 
by dipping in a bath of molten zine No effect was produced On 
the rod by the dipping. No zine whatever has adhered to it, the 
few white Spots thereon being pr »bably due to sal-ammoniac, with 
which the surface of the molt i Zine Was covered. as 18 usual in such 
baths. I also herewith produce a carbon stick which I attempted to 
coat with copper by dipping it in a bath of molten copper. No ad- 
herence whatever occurred of the molten copper, The copper-col- 
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40 Re-D. Q. Are vou aware of any instance, not already referred 


4 
| . - . : ’ ‘| ~ P as , * = 
to by you, prior to the date ofl e said Brush patent ior carbon 
’ : — ;' , 
points where the coating ol roons DY erectro-de POsitl nm ior use 
] } i " 
In an electric light is deserib lf vea, please state the same 


A. Lam. In the Mechanics’ Magazine. a monthly. published in 
London, I find, vol. 50. 0n page 92, of June 30th, 1849, that the 
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fected by the use of the invention are similar in each, while the 
methods by which these objects are effected are, in nearly 
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tion than | do in the later United States patent, In order to more 
| ly set forth this opinion, I will now produce a paper, which I 
ake part Of my answer,ih which | contrast some of the statements 
of the United States patent with corr sponding statements in the 


1. ] Sn gue — ' 
» TeHCII pal nt. pracy tne san) ij Opposite COoO;iUTnS. 


el 


| 
art. more compiete Lt) 


‘ 


The paper produced by the witness is here incorporated in his an- 
swer, aud forms part thereof.—J 


- 
_ 
ed 
“« 


in U.S patent 196.425 we find In the French certif. of addi- 
the following, viz: “Lhavefound, tion, 1n analyzing the phenomena 
by repeated ex periments with a of radiation 1n the voltaic. we find 


powerful dynamo-electric appa- the following words, viz: “ We 
ratus, that it Is impracticable to may say, practically, that it is ad- 
employ ifficiently thin carbon vantageous to employ electrodes 
sticks to produce the best illumi- of small cross-section, but if such 
nating ¢ fects, on account of the “a Cross section be given to unCcovV- 


high resistance and rapid con- ered electrodes that they become 


sumption due to the action of the incandescent for a certain length 
iron the highly-heated carbon. there will be combustion laterally, 
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luminous intensity—permits the 


IIL CHARLES F. 


? ’ 

manner or method ol app Villy’ 
: 
| | 
Lie Sald covering to thie earpons 
pretet to electropiate the cal 
, : ; ‘ 41 

bons with copper, nickel, or other 


| = * * ; t : 
suitable metal, Dut instead oT this 
sheet coppel r ovper metat may 


, , 
| ’ ; ; ' ry)? } ’ 
CT) ity™ | if CHirOUOT), Of 2 i} (Jii Vi 
yf = '» + , aT ’ ’ 
SLiLLal Lit iliat i ij ij i \ a7t > I moped 
s 
’ 4 
’ ; ’ 77} ’ y*? «& 
ST) 4 ai \ ali vu ‘ [ ' ‘ : ; at 
+ . 
so As tocovel (}T 
; 
, ’ ,? ? 
aty aes Aivit i} ‘ ati i il 
Zz ; . rf ’ ‘ ' 
aiid ¢ mer mia Pr may oO 
= 4 Zz 
~ ; } } ’ | : 
sr bal Piha tds pra .' as Lait 
’ 
; ’ ’ . ' ‘ 
: i? , | sil / ‘ rit el iiiat 
. 
v7 | 7 ’ 3? } 
Lu be i |) / . | ‘J 1iCli- 
SiOtTiS 
i 
, 4 -_ 
~) ; » 
“= ) : ws) TT i li — Pre Beate, 
’ ‘ bia om | ‘ iif 
| ‘ Le cy | > } . " 
Live - fue ¥ p Td ’ iat <i ‘ , “ ais 
5 
; ** " ' oss : 
aii >> & iM + i it’s ti — ~ it} 
. + ~ + * 
prevel yr consumptio | . 
; 
; . 
Curl isa. GCA | iv’ lllktl Very 
7 
: = : + : { " ’ 
i ' . Art? . _ sca ii i 
; ° : 
1) if tee ‘ ; isi ty ‘sii | i | (>| 
i 
7 *? t | . ‘ 
Lbinner cari SLICKS; Uf 
' 
ti : t — 
Lid yvwoenhnip y if 1¢ rPOonVvel 
; 
* ¢ , " ij , ; . , 
LAS 4 ii «li i i eine _ i t 
’ | ’ 
cl riCady ¢ DatuicLol LEC elt 
. , . 
, 5 f , 3 ‘4 yt? , ’ " 
L] ‘ ( i iviit viitasr ™"Liliit "aati y (if 
. ‘ 
, . 
CTreHAS no | ' ies i LT )C*e it) SLi 
’ 
7 ’ ri ‘ ; 4 ’ ’ ’ , 
Cull i vila mis LIC Pm iC’li- 
" 
: ’ ' t? ; + ’ 
{it ‘ j i Clit Vir ' ‘ sii Lil 
' at >. 7 t ’ 
ahi WUT iil ' t ii ili 
; 7 e 7 ' t r 7 . % y © \ 
Liat Cael i ~ Bee tS: i ari 
rOuUcT =~ i 7 { { | | = 
tf as i ‘ ti t/ ii LAS 
| ,) ' ’ ry cy ‘ ’ 
Si Xt il i i-iil oP ai <7 Mr CLeECLrI( 
( ne LO} i Lweel thre rT 
i ‘ il ui | ai hil 
= . t aa ’ } ’ 
= | Ln aaai ™ _ eh \ ; j 1} 
1} ae rye} ri‘ eat ' I } 
j as a 6OURPR AN i Li . i}? 7° 
| 
; 
, ;. 7 7 vay } ! ; 7 , 
Liit ‘ i' i Phiicl I ini Led 


wet ee 


BRUSH 


ar AL. YS 

employment of smaller cross-see- 
tions than with uncovered car- 
is and the attainment of much 
r useful effect.” 


— 
—s 


ian cL Ul 


of addition 
reiterate the 


And in the certif. 


whole or in part, of 
electrodes of retort or artif- 
‘arbon, whatever may be the 

lof applying this 
electro-deposition, wrapping 


gas 


COVeET- 


moulding, simple introduction 
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to the formation of the voltaic 
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resistance 
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for conducting or limiting the 

voltaic are. 

“Sth. The manufacture in en- 
velopes is very economical, espe- 
cially by reason of the feeble 

baking. 

RS) “6th. The metallic covering 
pe rmits the employment of qual- 
ities of artificial carbon which 
would be too combustible to be 
employed uncovered. Sueh elec- 
trodes protect against lateral 
combustion, give by their free 
combustion at the lighting part 
a great increase of light, and per- 
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ity. 
hy Metallic envelopes per- 
ie employment of artificial 
carbons of a very feeble cohesion 
ol carbons which would be too 
brittle to be employed without 
sheathes, will give a voltaic are 
of low resistance, and will pre- 
mit working with currents of less 
tension. 
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electrodes in the form 
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gas-retort carbon and the ag- 
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ering). It may be said that in 
the case of carbon of very small 
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tible quality or not very coherent 
that DY the greater length of 
electrode we nay compensate for 
the rapidity of use resulting 
either from the smallness of the 
SS cross-section or from the great 

combustibility or the feeble co- 

hesion of the substance. ‘The 

metallic sheaths or coverings, 

serving at the same time for 

moulds and for covering the car- 

bon, will permit obtaining elec- 
: trodes of any desired form 
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Counsel for defendants offers the lamp 1n evidence, and it is marked 
Defendants’ Exhibit White Lamp No. 1, J. A. R.. examiner.” 

you made the Exhibit White Lamp No. 1—that is, how came 

A. In September, 1874, I understood that Mr. Wallace, of Ansonia, 


anew iamp | went to A} iia forthe purpose Of seeing it and 
7 | i ’ , 4] } 
eiectrical machines he was liding | examined the iamp: saw 
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it | could make a better lamp at much less expense. He says, | 
ish you would make one, or something to that effect. I told him 
would trv and see what I could do. It was impressed upon my 


dat that time that COU separate the carbons by « Irect action 


— 


ii 
" , + 

ne elrectro-magcnets At th ime time | saw a ditheulty—that 

reguiating the separat it curred to me then that DV an ar- 


j ; ’ 7 ; ! ’ 
Tf ’ iy iv wy ' ' : ° * ' . 7. ’ : yi 
 % Tilt ii t}i Lil = Mill i. = j \\ ' sete. t » Van it ct bed TiD DD, ‘ iif 


ISTiIV re batethe separatio a i mv return to Waterbury used 
| ' : . . j } ’ "ls ’ ’ I, ’ | : . ¢ 
Birt CIstulr’s Liviie nAd And perirecres iin pians ana constructer 


e lamp exhibited. After having completed it I took it to Ansonia, 
| Mr. Wallace vave it a ti lle seemed very much ple ised 


‘4 
‘ } Tridi ‘ eat med ? 1 @] 
j . . , } “— . : . ri; * try 7 i \ fir 
: A COULTITIIS ied \ yi ¥ SOOT! Aivel | ie Vi ict ) 544i irst 
. \ 7 


imp: I should say I might have been two months build- 


’ i) j + . } # 
10. And what do vou say was the time when you built th 
] | | ; 
I itrit) ty yf Lf) It) } il mths and Line veal 
a , — } ee > he "ae wes 
A. To the best of my recollection 1t was completed bj February 
Swe 
— i+? 
17 ‘| @ — ae sat | } , TT ao town 
11 Q. Is the second lamp w h vou built and have just referred 
: — 7 . v3 — eee ? ; ' gee ™ . *) , , - 
as completed by February Ist, 1875, here present lf yea, please 
, Lne Satine so that 1t may De marked as an exhibit by the 
’ s>] 
‘4 j , , , 
\. It is preset sis the lam} 
a ; 
ryt : ’ ' , 7 , . . , | . 
The lamp designated by the witness is offered in evidence by de- 


idants’ counsel and marked “ Defendants’ Exhibit White Lamp 


No. 2, J. A. R., examiner.” 
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12 Q. How did you come tomake the second lamp, Exhibit White 
No. 2? 

A. Because by building another I thought I could improve its 
general appearance, making a job that would please the mechanical 


eve better than the other. 
13 Q. What did you do with the lamp, “ Defendants’ Exhibit 
ry ) | it? 


Lite Lamp No. _ aiver ct pre ‘ting I 
A. I took it to Ansonia, exhibited it to Mr. Wallace,and gave it a 
trial. 
14 q. What did Mr. Wallace say about it ? 


Couns for COI pt ymnants obiects LO the question ius hearsa\ 


? 


A. He said he would like to build some like it; he appeared very 
much pleased with it 
ld iJ. What became then of this ss lamp? 
A. Lam not certain: I think I left it there for a time; Lam sure 
from this fact Mp at and shipped it to me in 


16 Q. Do you know why he shipped it to you? If yea, please 


885 A. I think it was for me to be used in making drawings 
from, as he requested me to make him a set to work from, us 
he wished to make some lamps like mine. 

17 Q. Did he say what he wanted to do with the lamps which he 
wished LO make: 1] yea, what did he say Ol] that point: ‘4 

A. I don’t remember of his stating any particular purpose, only 
that he wanted a good lamp. Ile at that time was paying atte ntion 
to the building of machines for lighting purposes and seemed to 
feel lame on the subject of a good lamp. 

1S Q. What did you do about making drawings of the second 
lamp? 

A. Being very busy at that time, I turned the job over to my 
brother, Albert M. White, chided’ xhibit No. 
2: forwarded them to Mr. Wallace, Mr. Wallace paying him for 
making the drawings 

19 Q. How soon after the completion of the second lamp, “ De- 
fendants’ Exhibit White Lamp No. 2,” were these drawings made? 

A. I should sav very soon. I have nothing to base this answer 
upon as to date except that Mr. Wallace was in a hurry for them. 

20 Q. Do you know whether Mr. Wallace had any lamps made 
according LO Lhe drawings which were made by your brother t 

A. He did make some substantially the same. I remember his 
ing mea photograph of one of them. 

2] \) for LO Ok til Det t ndants’ Exhibit White Lamp, marked 
hace eg ea Oy tion” Mav 16th, and state if that is one of the lamps 
made by Mr Wallen drem-vent talthiieaeaaaanal ; 

rv 1] Kee? say that it w iS, according LO my best judgment. 


[ 


The lamp referred to by the witness in the last question is olfered 
in evidence and marked “ Defendants’ Exhibit White Lamp, J. A. 
R., examiner 


ee 
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886 22 Q. Will you look at “ Defendants’ Exhibit White Lamp 

No. 1” and state whether it is in the same condition now as 
when completed by you? And you may disregard the fact of the 
steel ribbon that lifts the lower carbon being broken. 

A. l can see one change that has been made in it since I left it 
with him. They have changed both carbon-holders from square to 
round. 

23 Q Do you refer by “carbon-holders” to the small brass sockets 
which hold the carbons ? 

A. I do 

24Q. At the time that you made “ Defendants’ Exhibit White 
Lamp No. 1” did you make it for square or round carbons? 

A. Made it for square. 

25 Q. Will vou look at “ Defendants’ Exhibit White Lamp ep Aa 
and state whether that lamp is now in the same condition as when 
completed by you” 

A. I made an addition to it after I first exhibited it to Mr. Wal- 
lace of what I would eall the “mercury connection ” between the 
lower carbon and the binding post 
2b by the mercury connection do you refer to the iron tube, 
now rusty, at the back of the lamp between the binding screws 
pp and attached 
bv a screw to the piece which counects the two cores ? 

A. Yes: that is what I mean 

27 Q. When did you make that alteration in the lamp? 

A. | couldn’t give any dat | eould only say it was after Mr. 
Wallace returned it. 

28 Q. Was it before or after the drawings were made? 

A. After. 


vat, ) I notice that the two brass evlinders in which the cores 


from which there « merves a To | bent double at the t 


* 


move have no coils in them. Were the coils in the lamp when 


you completed it, and where are they now? 
S57 A. They were in the lamp when completed and during the 


time the,lamp was in Mr. Wallace’s possession. I had the 
lamp taken to pieces to be refinished and lacquered, intending to 
place it with other instruments that I have. I had it lacquered but 
did not put it completely together after having done so. 

30 Q. Then, excepting that the coils are not now in the lamp, and 
excepting the alteration by substituting a mercury connection, is the 
lamp in the same condition as it was when you completed it in Jan- 
uary, 1875? 

A. It is excepting that there is no liquid in the dash-pot. 

31 Q. Did you ever see the lamps—White No. 1 and White No. 2, 
either or both of them—in operation burning carbons; if yea, when 
and how often have you seen them and each of them ? 

A. I have seen both of them burning at Mr. Wallace’s a number 
of times, and have used them at my house a good many times. [| 
can’t state the exact number. I have used No. 2 at home several 
times for showing lantern pictures, which, we well know, requires a 
steady light. 


CHARLES 


F. BRUSH E 


32 Q. How did the |: 
steadiness and evenness of 

A. They behaved 
machine | used at home (FAY 


the heht ‘4 
with \[r. 


ea currrni 


lirst rate 


a 


chine | used was the Siemens armature, 
way 
33 Q. Do you know in whose possessi 
No. 1 has been since you gave it to Mr. 
A. As far as I know, it has been in Mr 
34 Q. You stated that the lamp, Exh 


T AL. 


Vs. 


imps behave, when burning, in respect of 


Wallace's achine. but the 
too intermitten The ma- 
whic | 


h was only wound o1 


. 


if 1e 
yn tl 
\V 

Wallace’s POsst SSlron 


bil White Lamp NO 


1e Waite Lamp 
allace ? 


+) 


cos 


\ 


us 


returned to vou to have drawings mad In whos possess1on has 
the lamp been since thi 
A. My own 
855 35 Q. You did not fix precisely when the lamp was re- 
turned to vou—that is, the lamp No. 2—to have the drawings 
mad Can vou give the year? 

A Thi ¢ irl part O] IS7o 

6 Q. Youstated in your first answer that you were emploved by 
Brown & B ers. What is their business? 

A. What calla brass mill. They manufacture sheet metal! 
brass and copper, seamless and brazed tubing, and plated war 
5 | ONS and rks, AC 

7. Have they anything to do with making electric lamps ? 

\ NO Sil 

SQ. How long have you been connected with Brown & Brothers 
in the same capacity as at present ¢ 

| 

A. Sinee April, 1874 

9. Then your making these lamps which have been produced 
to-day was not a part of your regular business, but was produced 

| 
outside of it: ts that so 


2. Ms ain. 

resuit when vou used the Si 

one way. for producing the current ? 
A }: thie reason tnat mn this old | 


, . 
e OT 


can, Why you did not get a better 
‘mens armature,which was only wound 


armature there 


be but two pulsations per revolution, whereas in the Wallace arma 
ture,or the Siemens new armature ther would be from ten to twenty. 
Uh }) 1| abi Ss In thy old armature which used were so few per 
minute that they could not help making themselves manifest be- 
tween the carbon points; or, in other words, the fault was in the 
machine producing the current and not in the lamp. 
11 Q. How did the feeding device work in these two lamps—sat 
isfactoril\ oO} otherwise : 
A. I don’t quite understand what is meant by that question 
S89 l2Q. What | mean is did the 
have mentioned as occurring in y 
arise from the machine which produce 
CONUSLTUCLION OT the lamp LLsé¢ if and its d 
are f 
A. The defects spoke 1} of did not exhib 


imperfections which 
ur use of thése two lamps 


| the current or from tl 


;t* 


evices for maintaining the 


it themselves, except when 


is 
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used the lamp in connection with what is known as the Wilde 
machine, which uses the old-fashioned Siemens armature. 

43 Q. And was that your own machine? 

A. s, sir 
44. Did you use the lamps with any other machine when you 
were trving them with Mr. Wallace ? 

A. When trying them with Mr Wallets. we — machines built 
by him. I have the impression that either No. 1 or No. 2 was used 
i'n connection with the Gramme machine at the Stevens Institute at 
Hoboken, N. J 
15 Q. And how did the lamps operate when supplied with cur- 
rent from the Wallace machines? 

\. They worked well. 

16 Q. Did you ever see the lamps used with a Gramme machine? 
\. Cannot say that I did 

17 Q. What kind of carbons did you use in these lamps, Nos. 1 


™ , , , . 
‘ ’ . : | | : sy 7 ; 
and 2: were tney piated Ol uUnpiated 


if 
=_—, 


Le ROY 8S. WHITE. 


=e ; ' — 27 : 
Sworn and subscribed to before me— 


JAME S A. RENWICK. Examiner. 


Adjourned to meet at Ansonia, Conn., July 7th, 1882, at the An- 


QO) ANSONIA. CONN... July 7th. 
Met pursuant to adjournment 


, 


’ ' | . 
Present: Counsel as befor 


The witness, Caas. H. Hayes, is recalled for further direct exam- 
ination, and, being further examined by Mr. JENNER, says: 


111 Re-D. Q. Please look at “ Def ndants’ Exhibit White Lamp 
No. 1” and state whether you ever saw that lamp before, and when 
‘ ; 


| 
| first saw it some time in the year 1875. Iam unable to fix 
auy particular date earlier than September of that year. 

112 Re-D. Q. By what circumstances are you able to fix the date 
when you first saw it as early as September, 18757 

A. From my recollection of its use on a particular machine, which 
was finished in the early part of September. 


te-D. Q. You refer to a machine for producing current ? 


ce-D. Q. Please look at “ Defendants’ Exhibit White Lamp 
No. 2” and state, to the best of your recollection, when you first 
that lamp. 
+ In January, 1876 
15 Re-D. Q. What were the circumstances by which you came 
PBs White lamp No. 2? 
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A. was warn to see it by Mr. Wallace for the purpose of build- 
ing lamps like i 
116 Re-D. Q. is | did you examine the lamp for the purpose of 
constructing othe rs from it as a model ? 
A. | did 
Re-D. Q. Do you remember whether the ‘re was any interval 
between your first knowledge of White lamp No. 1 and White lamp 
No. 2, and what was that interval ? 
A. My recollection is that there was an interval of several 
mol thy 
9] 118 Re- D. Q. In whose possession has the White lainp No 
1 been from the time you first saw it, so far as you know? 
A. In the possession of Wallace & Sons up toa time, three or four 
months avo, when if was loaned Lo Prof. A. K. Katon, of Brooklyn, 
N Y , b\ 11e., 

19 Re-D. Q. Is the Exhibit White Lamp No.1 in the same con- 
dition in all respects now tl vat it was when you first saw it, or has it 
been changed lh aby Presper ct | 

A. In the same condition, with the exception of the carbon-holders 
and a broken steel ribbon which lifts the lower carbon rod. 

120 Re-D. Q. by the carbon-holders do you refer to the six-sided 
brass thimbles which hold the carbons ? 

A. I do 

121 Re-D. Q. When and by whom were those thimbles or carbon- 
holders put on, and for what were they substituted ? 

They were put on by my direction, at the time I loaned the 
la "ae LO Prof SSO! Keaton 

122 Re-D. Q. And for what were they substituted ? 

A. lor the original carbon-holders, which were quite sinall and 
square ; and consid rably burned from use. 

Re-D. Q. And did that lamp, when you first saw it, have on 

the clamp WiICH) clamps the Upper carbon rod and the adjustable 


A. It did 
124 Re-D. Q. Will you again look at “ Defendants’ Exhibit White 
Lamp No. 2,” and state whether that lamp is in the same condition 
1 we respects as when you first saw it? 
The lamp isin the same condition as,when I first saw it, with 
Ponce exceptions: First, there are no coils in it now; second, the 
connection to the lower carbon Is now made by a mercury CUP, 
whereas before it was made through guide pins entering t the bott tom 
of the armature: third, the suspension of the armature, which 
SvZ Is NOW by cords, was origin ally by Harrow strips of metal 
like a watch sprin; —the same as in Exhibit No. 1. 


’ 
wo 
| 
: 


125 Re-D. \) And did thi lamp, White No. 2, originally, or when 
you first saw it, have the clamp clamping the upper carbon rod and 
the adjustable screw ° 

A. It did. 

126 Re-D. Q. Did you ever burn the Exhibit White Lamp No. 2, 
and when first‘ 


*) 


2 
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A. Lhave burned it a few times—about the time when I first 
saw it 
27 Re-D. Q. When, after you first saw it, did it go out of your 


‘) 


possession 

A. I do not know of the lamp being in our possession, except for 
a few days, at the time that I first saw it. 

128 Re-D. Q. Have you ever burned the White lamp No. 1, and 
when first ? 

A. I burned it very frequently; first that I can recollect in Sep- 
iember, 1S75 

12 Re-D. Q: Will you state for what purposes you have burned 
the lamp, White No. 1, since September, 1875? 

A. Principally for experimental purposes in testing dynamo ma- 
chines, and occasionally for (esting carbons. 

130 Re-D. Q. In your previous examination, on May 16th, at ques- 
tion l6th, you were asked : “When did you first see the W hite 
lump, as nearas you remem be rf and you answered : ”4 should 
think in January or February, 1876.” Do you wish to correct that 
answer? If you do, will you pl ise do so? 

A. | wish to correct the answer by saying that the White lamp 
was not particularly in my mind at the time. My attention had 
not been called to 1t previous to my examination, and my answer 
applied to the time that I saw the Whit lamp as a model to make 
others by. Having recently examined my books in that matter I 

find that did See if as Ccariy as the Septem ber previous. 
meee 131 Re-D \). Do you know a Mr. Godfrey, who was secre- 
lary of Wallace W Sons 1n LSi7 i t 

A. I know Mr. Godfrey, but cannot say positively as to the time, 
though I think he was secretary at one time, but not sure as to the 
year 

132 Re-D. Q. Do you remember whether he was in Europe in 
1874 and when he returned from Europe; and, if yea, when did he 
return ? 

A. He was in Europe In that year and returned about the Ist of 
Septem ber. 

133 Re-D. Q. How are you able to fix that date? 

A By books at the factory, which were kept by another person 
during his absence and taken up D) bhithh Obl his return. 


x CHAS H. HAYES. 


Sworn and subscribed to before me— 


JAMES A. RENWICK, Examiner. 


Adjourned to meet in New York, Tuesday, July 11, at 11 a. m., 
at the office of Messrs. Wetmore, Jenner & Thompson. 
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894 New York, July 11, 1882—11 a. m. 


Adjourned to meet to-morrow, at the same hour and place, 
yy consent of counsel 


New York, July 12, 18582—11 a. m. 
Met pursuant to ecljournment. 
Present: Causten Browne, Esq., and Wm. C. Witter, Esq., of 
counsel for « mplainants, and Wim. A. Jenner, Esq., of counsel for 


WILLIAM WALLACE, a witness produced on the part of the de- 
fendants, having been by me first duly cautioned and sworn to 
testify the truth, the whole truth, and nothing but the truth in the 
matter of controversy herein, and being examined by Mr. JENNER, 
deposes and says: 

(). What is your name, age, residence, and occupation ? 


A. William Wallace; fifty-six next Mareh, I think; A 


sonia, 


' ” ’ } 
a oe W hat experience have vou had with respect to electricity as 
. a 7 
} . , | . ; es } ~ 
appiled to ilg iting, and What attention have you given to the sub- 


’ } ‘| . ?.5 a ° ’ ; ‘Ts% } ‘ . ‘; 
| and the manutacture OF electrical apparatus - 
a ’ 
7 . ’ " . . 
¢ *% . ‘ f cy | rv. " : 1” . P . 
» A. | have made various kinds of galvanic batteries | have made 
induction coils for producing sparks of high tension and worked 
| ‘ 


With Datteries In depositing Copper ; and some years ago | became 
, " ‘ . ’ , 
uainted with Moses G. Farmer, and he gave me a start on 
’ , , ’ 3 ’ ’ ° 
dynamo-electrical machines, and | worked over the machines with 


aeeee made and s rial the Wallace priate lamp and the W allace- 


ae : : 

Farmer dynamo, and buulta good many machines for depositing 
’ } } ’ oo y . 

LPIeCLaLs, VIZ HnICcKe!L, COPDer, SILVEel anda roid | tried to Keen upd 

» =& oe | 

with the literature upon the subject. We now plate carbons 

~ I ; ,” el . anc PIO rt »* ’ anc . ‘ ’ " eke +f ) * yrrr +} 

) i()] ts and manutacture and cover CoOnaucLineg wires and 


good nany articles for the supply of electricians 

3 Q. Do you remember a Mr. Godfrey bringing to you, in 1874, 
from Europe, a browning electric arc lamp? 

A. Ido. I don’t know that that was the year. I can’t remember 
the date. It was somewhere about that time. I have the lam 
in my laboratory. 

tq. Do you remember Le Roy 8. White, of Waterbury, Conn 
making an electric lamp for you after Mr. Godfrey had brought you 
the Browning lamp? 

A. I do remember it very well. 

9 Q. Did Mr. White make for you one or several lamps, and how 


' 
’ 
. 


A. He made one and brought it to our place at Ansonia and we 
tried it. He then said to me, “I can make an improvement on that, 


, 97 . es } } 
Mr. Wallace,” and I told him to go ahead and make one for us. He 
did so and that worked about the Same as the first lamp—a little 
more stvilsh LO 1OOK at, Dut 1n principle if Was just the Saine 


{) J. Do you recognize ius here present the LWO lamps made for 
you by Mr. White? 
A. I do. 


ce, 


C. HARRISON CONDIT ET AL. IDO 


The witness points out the lamps marked “ Defendants’ Exhibit 
White Lamp No. 1” and “ Defendants’ Exhibit White Lamp No. 
Pag 


tenn 


7 () W hich of the two lamps ust designated by you was the first 
one which Mr. White made? 

A. This one—“* Defendants’ Exhibit White Lamp _ 

5 Q. How soon after you received the Browning lamp from Mr. 
Godfrey was it that Mr. White mad the first lamp, as nearly as you 

A. I should think it was within two or three months. It might 


~ 


have been sooner or a little | iter hat Is the best of my recollec- 
Lion : 
S96 9 Q. And how soon after making the first lamp was it that 
he brought you the second | Linp, as nearly as you recollect f 
A. I should think within five or six weeks. 
10 Q. Did you try either or both of these lamps—that is, did you 
burn carbons rm tha mn: if yea what was the quality of their opera- 


A. I burned both with carbons. They were the best lamps I ever 


11 Q. Do vou remember giving any Instructions to Mr. Hayes 
and to Mr. White about these lamps; if you did, what did you say 
to them ? 

A. | recolleet SAVING to Mr. Haves, | guess those lamps will do; 
now. vou had better make some just like those. He wanted to know 
how many we should mak | told him a half dozen to start with 
lave = wanted drawin rms tO WOrK |1 m,and told Mr. White to make 
drawi for him, ‘ White or his brother did make a set of 
iwings, from which Mr. Haves rked. 

20) Llow many lamps Wel ide after the pattern of lamps 
made by Mr. White? , 


A. I think six were made bv us. the work being done under the 
§ 
13 Q. What is the full name of Mr. Hayes, and what was his po- 


A. Chas. H. Hayes; foreman or superintendent of our press-room. 
l4 \) Do vou recognize as here present one of these six lamps 


Witness points out “ Defendants’ Exhibit White Lamp.” 


15 Q. What became of the remaining five lamps—that is, the rest 


- 


of the six that vou made? 

A. Lhave two in mv laboratory, and the other three, I think, 
were sold. I think one went to California, one to Brazil, and one 
to Cuba. 

16 Q. Do you remember whether any of these White lamps were 

exhibited at the Centen! ial, in 18/6? 
807 A. Yes: I should think that nearly all of them were 
there. 
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ese White lamps made by you for producing 


i 
the vy operate ? 


17 Q. Did you use tl 
light: if yea, how did 
“A. We did use them, and they worked remarkably well. 
18 Q. Are you still using one in your laboratory, and for what 
purposes are you using lil 


: . ] ‘ , ” 
A. I am using one in my laboratory—in my stereopticon OI 


magic leary te rn—t{ol | T if cling picture _ ()]) il ho reel. 
19 Q. Will you look at “ Defendants’ Exhibit Original Hayes 


Lamp ” and state how that lamp came to be ma _ ? 

A. Well. Mr. Haves said he would like to ti ry i nd make a little 
lifferent lamp, and he did make a decided on rovement in the 

20 Q. Do you remember when Mr. Hayes made his lamp? 

A. I do not. 

2] () Have you made any searches among your memoranda SO as 
to refresh your recollection as to this date ? 

A. No; not having had time, as I have just returned from 
Murope. 


ZZ \. eal] LO your act ntion LO 1 ees form of ecluteh which 
there is now in “ Defendants’ Exhibit Original Hayes ara and 
also to the particular form 7 f clutch there is in “ Defendants’ Ex- 
hibit Duplicate Hayes Lamp.” v4 you remember when the shatel 
which is now in the Exhibit “Original Hayes Lamp” was put in 
t and | DY whom ? [{ you do not pantie the exact date state 


whether the cluteh was pul In when the lamp was first made or 
afterwards 

A. The clutch that is now in the original Hayes lamp was put in 
by John King during the Centennial Exhibition, but the stirrup 


was pul 1h there first, or the llayes lifter or feed, or whatever you 
call it. The stirrup was put in originally. Mr. King thought he 


could make a little easier motion. 
898 25 Q. Where was Mr. Hayes when the substitution by Mr. 
King of his device for H; ives’ stirrup or lifter was made ? 
A. He was away from home, I think, at the Centennial Exhi- 
bition. 


24 (J. Do you reme mber whether Mr King consulted you before 


iit : ‘ 
A. He did. I told him to go on and try it 
OF \). Do you retneinver what Mr. Kin: 


— 


r 39 


d to you or the import 


. . | = . | . - ’ : 
Counsel for the complainants ob ects to the question. 
‘ * i; 


A. He said he thought he could make a lifter there that would 
not be quite so jerky. ‘That is about all there was to it, and in 


ra | day or tWo he had it OT) . 
26 Q. After Mr. Hayes made his lamp did you make electric lamps 
com mercially —that Is, for sale in the 
A. Yes. 
27 Q. When did you be 
A. I don't know. 
28 Q. What is the date, as nearly 


a 


market ‘ 
gin to make these lamps for sale 


as you recollect? 
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Ling A. I wouldn’t like to say just now 
29 Q. What is your best recollection ? 
A. I can't tell. 


rhat 30 Q. Was it about 1877 or ’78? 
A. I should think 1878 
or 31 Q. What was burned in these lamps—carbon rods or plates? 
A. Plates of carbon. 
ives 32 Q. Did these lamps have any distinctive name; if yea, what 


was it? 

ttle A. The Wallace plate lamp 

> . How many of these lamps were made and sold by you? 

A. From 50 to 60: somewlh re about there. i 

4 \) In these plate lamps which you made did you have in them 
a cl 

| aS A. Yes. 
su OO () How did that cluteh or lifting device operate ¢ 

om A. It was a stirrup exactly the same as on the White lamp, 
but turned to work in the opposite direction; used as a lift instead 


i Ol a stop 
nd ob | In OFM ration how did it cotn pare with the lifting device 
‘X- now shown in “ Defendants’ Exhibit Duplicate Hayes Lamp?” 
ch A. I really could not see any difference; one worked about as well 
in as the other. 
ite BT (J Why did vou use that form of lifting device rather than 
or the One nade by Mr. King? 
A. Simply because it was simpler and cheaper. 

in 38 Q. After Mr. White made his lamps and submitted them to 
Ip you and you had tried them why did you not make lamps on the 
yu model of the White lamp ior saie ¢ 
le A. Because we had not a satisfactory dynamo. If we had had a 

satisftactorv dynamo have no doubt but that we should have made 
Tr. irom five hundred to a thousand of those lamps at once. ‘The 

lamps would have been no use to us without a satisfactory generator. 
. Counsel for complainants obj ‘ts to so much of the answer com- 
, mencing with the words “if we had,” ete., to and including the end 
rs of the answer. 

ov \) Do you mean by dyn immo and generator ti machine for pro- 

“| ducing the current to be used in making the light? 


\. Exactly: that is what I mean 


considerable. interval elapsed between the making of Mr. Hayes’ 


; lamp and the making of the Wallace plate lamp for sale. Why did 
n vou not make for sale lamps according to the model of that built by 
Hayes or Wallace plate lamps immediately after Mr. Hayes had 
s completed his lamp? 
O10) A. I can only say that we had nota satisfactory generator, 


and that we did not want to make any lamps until we had 
something we could run them with. 
$1 Q. Were you at this time making dynamo machines or gener- 
ators 7? 


‘il 
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A. Yes; we were making sqgme—quite a good many—for the de- 
position of metals and a few for lighting 
12 . Were these generators satisfactory to you for producing cur- 


. 


Tes required too much power to drive them for the amount 
of light produced by the machine. The machines heated badly 
and we couldn’t run them very long without they would destroy 
themsely with the heat burning off the insulation of the arma- 
Lure. 

iJ () W hy nm vou came to sel] the plate lamps did You sf 1 this 
kind of generator with them 

1. Yes 

5 Q. Why did you do that? 

\. Well, people would come there and see the light, and they 
were so well pleased with the light that they would take the ma- 
chines | never tri | to sell them: thev sold themsels 

ity () |) ul rel nbet Saving anvtli i” to CuUsi rs of thr 
plate lam} out using two generators: 1f yea, what did you say? 

1. We [ said like this: It would be a good plan to have twa 
machines—that is. two generators. One could be cooling wh thie 
othe} Wiis ij ng 

li Did you attend the Centennial Exhibition at Ph idelphia, 
n S76 

A. | did 
IS . How lone were you there ? 


A gon t know: went backWards and [ rwards advood ~Thany 


. | ' , : es boss , } 
ther there. were any electric liglits 


; 


HO] 5O What lights Wer thi re ¢ 
: belt ve, and the Wallace were th: only 


Ol Q. Mention more particularly what you mean by the Wallac 
A. I mean the White lamp The Gramme people used the S 


. 


rit) and we used the W hite lamp 


” 


<>. ry a hh) . ¢ r 1; . y — | 

QL \). W hat degre of attention did you give to the exhibition of 
7 ? ‘ 
electric lamps there? 


\. I tried to see everything there was there in the electrical 1i 
~<@)> | . | — . } ] : ] | 
od Q. If there had been there other lamps than those you have 


named do you think you would have seen them ? 


A. Most'assuredly 


In series‘ : 
1. I do; I think it originated with me 
oo Q. Please explain briefly what you mean by burning lamps in 


A. Well, I mean by burning lamps in series burning two or 
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more lamps in one circuit and making it unnecessary to run a sep- 
arate pair of wires from the generator to each lamp. 

56. What was the extent of the commercial demand in this 
country for electric lamps in 1876 and ‘77? 
A. I should say that it was extremely small—very limited. 
vi 4). Can you mention any circumstances which gave an impetus 
to the trade? 


\. Well, 


: 
ring iti SCTICS, 


} 


d suy the improvement in the generators and the 


i oad 
j 
— 
e 
= 
—— 


Oo LJ. When did you introduce a system of burning lamps in) 


A Cah t olive you the dat 
99 Q. Do you remember whether it was about 1877 or 1878? 
\. | can't remember 
60 Q. What is vour best recollection ? 
A. My recollection for dates is very bad. 
(H()? (5 | \) Go on and answer what your best recollection Is 
A. | know it was after the Centennial: it was in Boston, 
thi Massachusetts Mechani “al ( haritable Association : that was 
public exhibition of it. We had it in our factory before that. 
62). Do you remember whether it was before or after you in- 
vented the plan of burning lamps in series or at about the same 
Lime that you put your pleats Manips Upon the market ‘4 
A. It was before. We used the White lamps in series before the 
rae lamp was Invented 
63 Q. How long before you put the plate lamp on the market was 
it that you burned lamps in series? What is the best of your recol- 


lection 


A. I don’t want to say anything about that; I have a very indis- 
tinct recollection about that. 

64 Q. Do you remember whether it was a long or a short time or 
more than several months’? 
\. I don’t know. but I ean find out. 
65 Q. When the White lamp was completed did you regard that 


le — ‘) 
arn p “aS a SUCCESS: 


Objected to for form and substance. Question withdrawn. 


66 Q. When the White lamp was completed did you regard that 
lamp as a success, or did you abandon it as an experiment? 
Same objection. 


‘ 


A. I did not abandon it; it was a good lamp. 
7 Q. And when the Hayes lamp was completed did you regard 
that lamp as a success, or did you abandon it as an experiment? 


same obi ction. 


A. I did not abandon it; it was a rood lamp and Is a good lamp 
to-day. 

68 Q. Are you connected with Wallace & Sons, of Ansonia and 
New York city ? 

A. I am. 
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* . ‘ 
903 69 Q. [Is that concern a firm or corporation ° 


A. Moses G. Farmer and myself 


. ) ‘ “) , . — . 
S52 XQ. You say you made five or six lamps like the White 


ha’ > 


oA Q. Was it the year of the Centennial Exhibition ? 


) 


A Joint stock concern. 
70 Q. What is your position ¢ 
A. lam pre sident of the company and mechanical Inahnager. 


’ 


G2 ) Hiow many men ao you employ 
A. In the ne glib rrhood of seven to eight hundred hands; there 
-some ¢ ris —probably one hundred girls, 

io &. How extensive are the works at Ansonia? 

A. We have from three to four acres pretty well covered with 
ldings (he works were not as large in 1876, 1877, and 1878 as 


‘) 


thev are now We have added a great deal in recent vears, but 


" +} . ‘ " ° biyaal ine | | ly cy ’ niaroa a . 
money Liaere Wwe vere undinge and mtending vo eniarge. Ol 
ha 00 
itv-lhve veal i bave superintended the business. 
4 | ' — . . . . . | ment : | esti ; . 
it WY lias vour concern ever covered carbon rods witb coppel LO 
" " : } 
% , , + : , * ; > ° aa a a 
pati a> § .*" Pcriit’s ' 1 erectri iir¢ hiolhts * 


— = ; 7 4 . | . : 
(5 Q. How were theearbon rods covered with the copper—that 1s, 


rt 


A Hy CICCLFODIALII F OT qgeposition 
—- . . ' . . 
iO Q \\ ] en did you first coat carbons for the purpose mentioned 


+) 


i (. Was it before or after the Centennial Exhibition of 1876 

r whom did you do it? 

‘j \) \\ nAtL Is t ir pest recollection as LO the number of the Care 
bons you coated during 1576 and prior thereto ? 
A. It couldn't have been very many, because carbons were 

very scares Ve could bardly find any carbons. ‘They were 


: \ , . " * : j - .* } 1 : . 
S0 YQ. When you first began to plate the carbons, do you remem- 


: ’ ’ 
‘ .* thy " ,} ‘vy fy | . 4 
\\ bat | ' j \ ati t Lt te MMpimted cost 


A. Yes: Ido t was a pretty steep price. I paid Benjamin, up 


re 1D Bare imV street, 49 cents aplece ior carbons. 


i \) \\ hat qao unpiated carbons COST now—that is, what do you 


fa. We make them in quite large quantities and sel] them about 


siryr «66 % : » ’ 
And being cross-examined by Mr. Browne: 


, 


} ‘ 
yt’ ie’ y ¢ 


| told you that I wouldn’t confine myself to dates,’for I really 
t tell what the date was 


’ 


- e 
A. We used them in the Centennial, and how long before that we 
‘had them I can’t say. 
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$4 X Q. You say that you think three of them were sold. Have 


' et a r , ‘ " | ° . . | 
Lanv idea how long that was after they were made—that is, how 


\. | don’t know. I know we had them before we had any ma- 
ne we could send out with them 


ol = ; I] , _— — Se — ] 4 } 
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115 X\ @. Between the time when the Hayes lamp was made and 


; " " ' ‘ a _+ : ‘] " 
| j \\ 1] Vou began Lo Pict A piate lamps What, sf anyuliny 
; 3 | ’ : + »? *% an 
1Laomg in the matter of electric lamps 
' . ‘ ’ ’ 
\. | think we were doing n r—Waiting to get a satisiactory 


i(vé we ’ 
1, r 4 . . ; 4 '% 4] " : "yey : c ’ 
116 \ Q. Were you not in the mean time experimenting on 
. . 
7 — ll co | 
Vill us KINGS OF erectric lamps 


And being again examined | \ir. JENNER: 


’ , i . 
118 Re-D. Q. You began to answer the last question but one by 
saying, ‘‘ We had a couple of men there,” when you were interrupted ; 


A. These men wanted to experiment on different lamps | al- 
lowed them to go on with their experiment: didn't know but that 
119 Re-D. Q. And it is to this that you referred when vou an- 
swered X 116. which question and answer the examiner will read 


And being again cross-examined by Mr. BRowNE 


120 Re-X Q. These experiments, I suppose, were at the expense of 
Lhe company ¢ 


A. Yes: they were. 
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8 Q. With what metal did you plate the carbons on that occa- 

sion ¢ 
A. Nickel. 

911 9 Q. How many did you plate? 
A. Four. 

10 Q. Have you any memorandum or record of what you did on 
this occasion ? 

A. No; I don’t exactly understand that question either. I have 
got an entry of the battery power used and the parties I showed 
them to. 

11 Q. Please read the whole of the memorandum. 

A. “June 18th, 1870, plated with nickel 4 carbons for electric 
lamp light, pencil 6 inches long, § inch in diameter, battery power 
use 12 Biunsen cells—P. H. T., J. Draper, wit.” 

12 Q. When was the memorandum which you have just read 
made 7 

A. On or about the date that I plated them. I don’t recollect 
whether I plated them in the evening or the morning 

13 Q. For what purposes did you keep this book ? 

A. For making different experiments with solutions, dips, &c., 
keeping memorandum of their. Nickel-plating was at that time 
in its infaney, and I plated those carbons to see how nickel would 
work on them in connection with my ‘lamp for making an electric 
light; to see if it made any different color in the burning, and also 
to see if it saved the carbon from — — to pieces. 

t (). How did you find that nis kel Cc ‘bons worked ? 
A. I thought that they worked bett fala ted than without being 


lated. 
1D ¢ When did you next pl: ate any coghann® 
A. On or about June 23d, 1870 


L6 \) If you havea memorandum of f that oper: ition In vour b ok 
please read it 


* 


Counsel for complainants ohects to this and the prior memoran- 
dum from the book unless the book is itself produced and put in 


? 
evidence, 


J12 17 Q. Are you willing that your memorandum book should 
go out of your possession and remain in the custody of the 

court ? 

A. Yes, sir. What do I understand by the custody of the court? 

1S \.. You nay understand by the cust riy of the court that the 
book at the close of your examination will be taken by the exam- 
iner and will be filed in the office of the clerk of the court and will 
not be returned to you. 

A. Then, sir, I shan’t give the book up. 

19 Q. Will you now re ad from your memorandum book the record 
contain ed the Te in of your plating of carbons On Of about June the 


23d. 1870 ? 


Counsel for complainants makes the same objections. 
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A. “ Plated 4 pieces earbon plates with nickel to use as ba 


c ry 7 \ . . ? wis > 

ZU | When was that memorandum made‘ 

' :s L ' hiant: 
Counsel! for complainants makes the same objection 


\. Either in the evening or the morning of that day. I can’ 
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_ Carbon plated with nickel is offered in evidence and marked “ De- 
fendants’ Exhibit Howard Nickel-Plated Carbon Plate, J. A. R., ex- 
aminer.” 
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they wouldn’t last longer and give me a better current of elec- 
tricity and to prevent their crumbling and to see if I couldn't 
vet a little different color In thi light. 

144 X Q. What did vou propose to do if you had succeeded ? 

A. I don’t exactly understand the question. Succeeded ia what? 

145 X Q. What did you do practically and commercially as a re- 
It r experiments? 
A. My idea was,if I could get battery power cheap enough and 
st ady enough, to try and get a patent on plated carbons. 

Did you give up this idea because you couldn't get 

Vv power ch ap nougcn and ste ady enough 1 
A. Not entirely; no, sir 
147 X \J What other reasons had you: 


} 

4 
r areutt 
4 


ee 
—_—— 
- 
: 
A 
| 
i 
— 


7 


; 


A. Couldn't afford the money—the expense. 

148 \ \J Did you ever st 1 tT) \ plated carbon pencils ? 

\. Not that | recollect of 

149 X Q. What did vou pay for gold solution per gallon or for 


the materials of which you made it, and what for silver? 
| rold by the pennyweight. I don’t recollect what I 


r 
a) 


‘ . « . an f ; . ; : a tes . ; 
paid by the pennyweigh | bought fine silver both in sheet and 


150 X Q. State, as near as you can, what you paid? 
A. | eant tell vou | can tell the present prices of to-day 


4 
| ’ .% » 7 : 
A. Fine gold, $1.03,°4. pennyweight 
152 A XY Hlow many pennyweights would it take to make two 
ra || 7 7 i solu ’ 
’ ' ist, se ‘ aren *) ] . 
A. It varies with different platers: also according to the class ol 
\\ K t tine Did | 
ry *2 ' ) , ° } } . 
153 X Q. You say you had two gallons of gold solution at Mans- 
field W hat was that worth. about / 
\. I can’t give the exact figures ; about $15. 
Q?7 154 X Q. About how much was the eight gallons of silver 
~~) i rT) worth 


De Roge rs acquaintance ? 


—" 
=~ 
_ 
oo 
wa 
— 
o- 
~— 
—) 
~ 


157 X Q. When? 

A. I don’t know when I first got acquainted with him; it must 
have been in 1863 or ‘64 

los A \) Where was lh living when you got the lamp from 


A. I think he was living in Providence, but I am not certain. 
loo AX Q. Was it after you left Mansfield that you got the lamp 
from him? 


A. I think it was after I left Mansfield the first time. 
160 X Q. When was that? 
A. I think it was in ‘66. 


re eee wise _ F sila 
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161 X Q. Where were you living when you got the lamp from 


+) 
—_ ‘ 
\. | bought it of him, 1 think, in May, ’67 or ‘68, but am not 
’ 
positive as to the dat 


A | think that went where he worked in Providence. 


166 X Q. Where did he work in Providence ? 
\. [ think at a shop on Frien ship street, but [ am not certain 
cay x ‘) What shop wirat did he do? 
\. I tl ik he done the @ilding of the jewelry shop ; l cant r 
memp tne hame oF the concern 
JLo l6S A Q ko you know where be is now 
\. | do not, si 
16d AQ. WM ind where did you last see him? 
4 is in Providence, but am not certain; [ think it 


VW il ij i L\ 7. Le] bought thas lamp, 
I70 X Q. Have you never seen nor heard anything of him sin 


‘ 
‘ ‘ | 
\ dT i] | i | ‘*t?) geq*t «¢y 
{ 7. i | : w, Seal leas } ar 
isi AY Des Mu op fully, naming all 1LS parts 


het } } ob - ] : :, 
\ Well, | should think the body of the lamp from Wase Wis, pel 
. : . ' : : , . ; . 
1 : vy } ’ ' ’ » . ,% -_ ‘ ‘ : } 
haps. Liit j ~ i} ‘ris. LOO tii ' (>| boul Lil width. Ithad a Kind Oo} 


, , ” 
. . a ‘% " : : | . sy ’ 
("if K"“WOrRK AUPFPTAUIYVCIICLI nse ol this body. and Lil the centre i 
t j al | } : 
' nm W ul should thin S, PCPUAPs a quartel 
; ; 
i , , ~— is seracl tte —, 
oi «itl i i if ‘ ' K-WOrk,. US iii if WOUTdU UD, alla 
, ' ' . : : , 
Line tub WhoICtk Spean OF WoUId Pilse, (On the vacK Oo] this Crise O| 
‘ es a ‘ee ~~ 2, hie] I should 
rie DOUYV Of} ne iA Dm. “as Ci ~Was ai dar ol OTrass, WHICH, ShOULG 
ri ' | ‘ ’ ’ \ " 1’ ?) ’ ’ | ' ' ’ | + i} » 7 ’ f | bys * yf 
LIlilIA, t hips, WAS SCVCHL LLICIICS LOLY, AMT Ol] LIC VOD O Liat ir O} 
: é ’ 


" | . ; 41 } } | . | , ld 
{ ss iC l Wasa piece OT DTrass LOAL ald DOMZONLALLY On it—| SHOUT 


think extended over the body of the lainp two and. three quart rs 
" + * ’ ¥ . , 
Inches, perhaps thre In that last-named piece OF Drass there was 
‘ ? ! ae } '*) 7; 1} Bh writ . 1] .7" > £8 | id t t} 
a noie that run perpendicular, with a Stnall screw in theside ot this 
: 

} ’ Beast ’ i 4 : j '} ’ ’ | ' 3 j | 
price COL ULUSS PHO Loe CAaPrVOTL Penecli. (LOL) | know iis Culi GUec- 
a 

scribe it anv nearel 
pms) ; . . nce ] 1] ] : y ] fon 
i735 \ Q. Have you mentioned all the parts of that lamp, so fa 
As \ } reca { ) 


A. I don’t seem to recollect anything more now. 
174 XQ. When did you last run a current of electricity through 
\. I don’t recollect; I guess somewhere in the last of 1873 or 74. 
10 \ () What did you Loen do \\ ith it ‘4 
\. I think I put it in a box or chest with pieces of carbon 
PAL and such things as that. which | used—pieces ot metal that 
had ( xperimented On. I think there were some plec S of 
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gun barrels that had been plated with different kinds of metal. 
| think there were some pieces of different kinds of ore. I don’t 
re collect what else—prob ibly some other trumpery. 

176 X \). Is that the box or chest which you have referred to in 
your direct examination ? 

A. I think it is. 

177 X Q. Where is that box now ? 

A. The last time I saw it it was in the town of Mansfield. Mass. 

iis \ (J Where in Mansfield ? 

A. In a store of a triend of mine 

179 AX Q. What is his name? 

A. I don’t know that that is a question that I care to answer. 

LSU X XY. Hiow Came thi iamp to get broken into pieces ? 

A. I should judge there must have been some heavy weight or 


box upon It. 

isi X (). What parts of it are there left? 

A. don t KRUOW ais Ci [ ia | the parts that Is ielt 

Is2 AQ Pell all You cal 

A. Well, L should think the body part of it is left, but badly 
jammed uy. The wheels are all out of it. 


Iss A Q. Anything else left of it which you can think of? 
A. I think I saw the piece that was formerly on the back of the 


body—part of it—badly jammed up; I did not examine very close. 
184 X Q. Anything els | . 
A. Nothing that I can re t of 
ISo AN () When did you see these parts last ? 


A. Last Friday afternoon or Friday evening 
Iso \ Q. Was the lamp in good condition when you put it in the 


A. My impression is that the main was broken, but I am not 


‘*t tii 
‘) ; yy . | ' .% + + ] ’ : . *) 
Hou ios \ ‘J In What maition Was the lamp when you re- 
» 4 ° > 4 | Ye he ‘ +) 
ceived it from the Frenchman * 
‘ ‘ ‘ P “— 
A. Quite r condition. t anew lamp. 


‘ ait 
ISS A i, Mi ntion the najnes of any persons who saw you experi- 
‘| _* | 


ment With that i ». 

A. H. D. Merrit, tormerly of the concern of Merrit & Draper; J. 
Draper, a young man (so as to distinguish him); P. H. Thomas, 
Colonel Benton, and several others: I don’t recollect the names of 
thie irl. 

Iso X Where are Merrit, Draper, and Thomas ? 

A. I have understood that Merrit and Draper are dead ; Thomas, 
I understand, is at Chicago somewhere: I don’t know. 

190 X Q. From whom did you understand that he was in Chi- 


— 


‘ 


’ 


A. I think it was from a gentleman by the name of Carpenter 
191 X Q. State what Carpenter and where he Is now. 

A. I don't know, sir. 

192 X Q. Can you give the name of anybody who witnessed any 


ol the ex perims nts you have ited from your memorandum book 


74—314 


C. HARRISON CONDIT ET AL. 587 


defendants’ counsel stops his objection with the ground first men- 


tioned. Complainants’ counsel having refused that the partially 
stated ground of objection should be withdrawn, defendants’ coun- 
sel also objects to the question on the further ground that it Is in- 


definite (Juestion withdrawn by complainants counsel. 


: 


202 X Q. Did you write the words “ laboratory use, experiments, ’ 


out the time the other memoran- 


205 X Q. Were th ym n the order in which tney appear 


Defendants’ counsel here interrupts and says there is no such en- 


t*] ii] * ; s i} 
try i the DOOK Detendants insel here states that comp! ilnants 
couse ppearing to examine on the strength of a statement con- 


i it} the 200th mMuestion DUb D\ him, to the effeet that the Miecilo- 


if 

randa in the book were preceded by the words “ laboratory use, ex- 
“ape : “anaes ed _ 
periments, We., LOOK the DOoOK and looked at it for the purp se Ol 


seeing those words, and not finding them in the book merely desires 


LO suggest that they are not in the book, so that counsel may not be 
misled 
933 Complainants’ counsel calls for a production of the book, in 
order that the court may see whether the witness, In answer 
to X question 200th. has or has not stated a fact, and in order that 
he mav judge of the accuracy and truthfulness of the entry. 
Defendants’ counsel is not aware of any rule of law which re- 
quires the witness to surrender the book, and desires counsel to pro- 


d th tl Xamination according to the rules of evidence 
re obiects to anv statement by cli fend- 


Complainants counsel het 
’ ? 
ants’ counsel as to the contents of the book unless he be sworu as a 


206 X Q. Were the entries made in the order in which they ap- 


d ; Nil ‘) ‘ 
207 X Q. Will you give the hook to the examiner and allow him 
by page, as your answer to this q Ues- 


. 


\ 7 +} | ' of ny enow! ive and belief, they Was. 


208 X ) W hat parts of the other lamp did you find in the box 
2 


. " , 
A. Piece of the glass tube and the cork. 


209 X Q. That all? 
A. All that I recollect of. 
210 X Q. What has become of the rest of this and the other 


‘) 


A. I don’t know. 


Eee , 
‘ . 
Regma. me tt - ~ 


2 _ J y 2 
i 7 4 - » en 
/ - - - : j j - 
Ps _ ~ - » - ie “ ~ 
: - =~ c ~ : “ : _ { -~ - 
4 — j ~ — o~ - “ - 
a me o - an eed - lt 
toatl - - _— a 
“ — - - — 
—_ - . a 7 
~ ° —_ — os oe Gum 
~ = ~- ° - al s — = 
— > ~ a o- wee — f 
— = . _— > 
—— ~- ~~ me atta “ 
— - — on 
— — - 
-_ o | ~~ ~ tins " ~ 
— — . 
; - f - _ — — 
i . “t " - _ . ~ _w 
~ = -~ - = ow “> Seminal es _ - 
‘ ns — - ond ' =. SC 
= ~ s =< - o - 
- > > * a —— a= 
— - - ~ 
i — —_ a “~ ~~ = - a 
—— ~ — ed = = - : . 
am, “ ‘ ~— . = - » — e * a. _ 
— 
—_ = = = - >. ae at 
= oa + q > a ~ - 
b. - . “ “ a a 
. - [ ; - -_ . - al - _— ~ 
— = _ _ ~ ~~ on s ~ - 
—" um - ; on - > 4 2 - - l™ — 
- ™ _ ome om ow 
~ i - 
- - - po ~ an - a — 
——e — ~ ~ - — 
= = — r - ~ > * eo ° 
j ~ - —" ‘ - i _ - a4 ant — : 
— - = ~ ”7 coal * 
— - P 
_ 7 - -~ > -_ ; - — # 
r z 3 - 4 ' . , 7 -- -_ = —— 
i | - ~ - o- oo ad ee ee —< 
. ~ . ‘ » - . » _ 
: — ~ —_ ome 
— - . > — nm om 
* _ 
ws - e —_, i—-_ 
' : “ > - * 0 ~ Pr —- = a + 
: 4 oe ‘ ¢ : ~ os — 
—_ * 
m . ; “ oe e ? < — ~ 
i - _ - o ~ - - f oe ~ a < a os —— js ey e 
_ - ~ ao - “ ill 
: @ ; “i -— ~~ - — . ~ = _ — ~~ a J 
ee 1 a “ ous — — a _ -~ ~d ~ Fy 
= ~ ‘ « . ~ < an - oun om + _— 
— oueng 
4 ‘ , i - = = - _ — —_ ons 
; - on 7 “a = - - - ” — _ 
_ os : L ; — - 5 - ~ - = —_ 
ene _ - 7 ss _ . ‘. - ce ———~ 
~— = ~ a 4 — es om 7 - = = 
é — e - = = - - ~ ra . 
+ _ — e ~ - - = - + -—_ ad 
~ - ~ o— 
« + 4 ™ ~ ° 
— - , o- ” _ o ous 
“ ~ ~ i ~~ o ~ - ong 4 = =i rn es) ~ 
eat os . ~ - a. —! - ' aad . oat A -_ ow 
- - f - - . = ~ - 4 . ~ om ae as 
— < - * = 4 ~ a ~~ —_ 
oe ae ‘ 4 f : ‘ ” = r = “a ~ - j _ 
~ - « - = ow omer _ 
= ws ° > —— ~ — — = on 
» . < is - mn — n f = 7 ~ = - ns a é peti — — 
- / - . — " a - * ~ —_ 
~ - - oe — - — = 
— .' — ; — » ¢ > od 
—- -_ . ” j ~ — ~ = 
- - “ 
B we - ~ ~— 
J - | ~ _ - - - a vf » += 
) oz) : . ~ 4 ' s > & - 
Hl _ ’ j j - - - o - ~ | ™ “ f ~— 
—— — » = ome « el = a moe 
i og = Pp - a a . _ , pain _ 
/ eo ——- -~ “ | a - | cmenenatanl = = _— - 
j — : - ~ » om ** , - - - ae ~ o . - —— ond 
; Sn - - loa - - ow —~~ _ uf — . ~— 
j ~ a a 4 ee | ee - ° m" ~ - o — - re at | ~~ 
: . ~ ‘ — , —. - " —~ : -~ - ~*~ 
~ u = ~ ~~ é = 
; — - a - £ ~~ ~ ieee . i = _ - — a - one 
: - oe —_ - - = —— = ~ “ ° _— — -_ me _— aaa —— . 
; - ~ a 4 — — , - ” © a - _ ae > r oe ot 
— ~~ ——e - pane ~— — 
= - ”- > os — o- rn f — woe 
— - : = ; J — —— wa - = a o- bo a - 
} - ~ ° « j ~~ — _ + - ~ — e f a “ roe ~ ~ 
i om _ ~ = - ~ ™ - = - - — - “ Sad - oad ont f 
fe ee an ~ _ > all ~ ~~ —— os 
: = 7 o- m_ - - o veal a , « ; > ames ” - —— i : én - ~ - a 
— — 9 : - - = > , » & - = - ~ sg 
i il ~ ~ - - _ < - ~ 
i — - _ - . - - = ” . . : _ ~~ rs - - j ~~ 
3s ¢ ' - —am S ae oe f ; - = a - ~ 4 -— = £5 
: - ~~ , a » -— c _ rw Pa. ad — o~< —<— : > om > ted e - _ . = 
: - on od ’ - a . =. - ~ . ‘ ~ - — - “ 
1 a , am ™ tee _ - _ - Ss _ - te = * . - - beeen _ 
4 is | F - . - - ~~ r —_ _- oun - . — a vo# ‘ . wa ~ n , ~ 
- ‘ ~ - cena — = 
— -_ — _ 
Pu. tt ~~ 4 . o 4 ’ j . mt — ~eal a wJ -— o- f a 3 ij 
aaa ~~ o* . ~ a. ouslt on = - a ~ 4 — } 
J _ . : ~ L po os > } . © — « F 
— 5 ood . el - o — * . ~ cai os - 7 ro om = a a 
“ ~— a, — - me — — - —_ . ome _ m ~_ ~ . ~- 4 a 
- a $~ ; 5 OD a= a> 2 a = -_ = ~¥. . an <. = & . = 2 — 
— . = ; — = Cc o \ an —— _ a = We a ~) ~) o— ah 7 
3 ; _ ~ —_ — . - ~ . ‘ j — a —— ~) 
; —~ _— o— — _ ° —_ oo ~ _ = we * - a. 
i > “ o = < - ~ . - am - — ~ a — 2. ~— pee 4 ’ j 
» - -— 3 ~v - ee nm omen b eS > ‘ " - — — we “ al ae o , » 4 
‘ 4 > ; a ~~ ME ssc. — - 4 : ~ we 4 ous A . " te bod q " a . s = > ~ _ ond 
_ a 4 - ( 4 ~ 4 . oo a y ~ — 5 oa , . “ “w A i, 
~ om ~ _— —d — — o ww | =... ~~ ‘ — - s 
ae iw ~ : - ere i om 4 y 
od 7 -_ an om s . = = ’ a, te - 
— . ] M4 = - —— + as ! = we — o—d oneal ff — — ad > — en : 
A - - 4 
os — — . ~ —_ © a — ee - - ~~ ~_ } on 
- oe —_— queeeg od nd ~ an o*« - 
— oo —) _ — ; - — ~~ e 
ee i | a Coated —— me 7 ~ 1 . pm, om a - 
t ] oo «ON — — _— —_—  ——— a -—_— *' —— ” ’ a —_ - “ el el . ] - ~~) . 
* : . } . . ] a ~ ™ — Me a ° ~ ~ 
~ <png ° . . o— ‘ * — j ‘ ; ‘ i 4 j ~) i” a ae ta - . od a 
Ps ~ s ~ oy * ° Gums . . s 4 } j “~ ™ — 
a . : : ona 2 ‘ YO) 
ain . *« — ee —_ ond os om call —— e * , 
2 eo a ae a . » ~ “— a we oo — - « — an ~~ me 
© teal - 
—T ww ee — - — <~ “ 
pated ee | el oe J 
i 
€ 


iiieiniiei tke 


cn Stes Maat Ai it eae 


a 


oe 


C. HARRISON CONDIT ET AL. 589 


226 X Q. Describe it. 

A. Well, I should say that it was a building perhaps twenty feet 
long, about eighteen or twenty feet wide. 

227 X\ Q. Was it a house’ 

A. No, sir. 

228 X Q. What was it? 

A. I suppose it had been used for some kind of a small shop some 
time or other. 

229 X Q. Did you rent it 

A. No, sir; [ did not have to pay any rent for it while I had it. 

230 X Q. Under whose authority did you have it? 

A. H. D. Merrit 

251 X Q. Is he living? 

A. No, sir; he is dead. I suppose his former partner is living 

232 X Q. How many rooms had that building? 


> XQ. Which one did you perform these —_ riments in? 
\. I wish to ask,do you mean the experiments or the work which 
234 X Q. I mean the experiments about which you have made 
citations from your memorandum book ” 
Jb A. Lam not aware that I said I made experiments, only 


Za » ©. Assuming that you have said. please answer the ques- 


—" 
— 
ome 


The question is objected to as improper and as speculative. 


A. I can’t answer that question: I don’t understand it. 


236 XQ. In the 13th qu stion you were asked “ For what purpose 
did you keep the book?” and you answered as follows; “ For 
making different experiments with solutions, dips, &e. ; keep! ng 
memorandum of them. Nickel-plating was at that time in its in- 
fancy, and plated those curbons to see how nickel would work on 
them in connection with my lamp for making an electric light, to 
see 1f it made any diiferent color in the burning, and also to see if 
it saved the carbon from crumbling to pieces.” And then you are 
asked, in questions l6th, 19th, and others, for extracts from these 
memoranda. Will you now state in which one of the vooms In the 
Mansfield building you performed the experiments of which you 


have given us the memoranda 


Defendants’ counsel repeats lis objection. 


A. I think it was in the first room as you 8° into the front door. 

237 X Q. Can you give any more definite information by which 
the building can be identified ? 

A. I don’t know that I can 

238 X Q. Where did you find the memorandum book ? 

A. I don’t understand the question. 

239 X Q. Where did you find the memorandum book from which 


you have made citations ? 
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251 X Q. You mean so as to keep them together ? 

A. So as ‘to kee p them very close together. 

252 X Q. Describe ali the movements of the carbuns of the first 
lamp 

A. When I had a strong battery on, the lower carbon appeared to 
burn a little faster than the upper one. When there was a weak 
batt ry the ends of the carbons appe ared to come together, and all I 
could get then was a kind of red color. This is all I recollect of 
now in that lamp. 

253 X Q. Describe all of the movements of the carbons in the 
second lamp. 

A. The top carbon rested on the point of the lower carbon; with 
a very Strong battery riav' L Wo tish-colored heht for about five 
t pon appear | to settle down then, and it crave 
a kind of a red glow. Sometimes, by raising the top carbon a very 


littie, it cave a Kind otf biaze and then died out. 


254 N J Hav you now lescribed all of the movements of the 
rho lh ene t tip) sO lar » recollect them ? 

\. All that I recollect, only that the low one always burned faster 
han the upper one 


) 


20 \ J Dol ut | rstand that you made t the second lamp‘ 

YU A. You understand that I took a piece of glass tube, melted 
one end of it, leaving a hole about as large as, I would say, 

| ugh the glass and attached that 

to the end of the lower carbon: then | = about an inch and a half 
he carbon, and for the top part 

of the glass tube | put a cork, mad eee through the longways of 
the cork, and let the other carbon slide through t hat hole so that 
the end of it touched the lower carbon. That is all I recollect 


, 7 ' | | rf ‘¥ ae ‘ , 7 ina f 
= ita ; ' Liat Tithe : , stata 


of it 

256 X\ Q. Did the carbons meet inside of the glass tube? 

A. Sometimes the points would come together and then again 
they wouldn t.and Lnen avaln tiie LOp one would slide past the other 
about a quarter of an inch 


257 A Q. Have you now described all the parts of the second 
lamp? 

A. I don’t recollect anvthing more but the wooden frame to hold 
the glass tube in. | 

258 X Q. What was the diameter of the tube? 

A. I should think an inch 

259 X & How 


; ng was 
A. I should think, perhaps, seven or eight inches 
260 X Q. Will you produce a piece of it to put in evidence? 


| 
A. can t ro alter it 
261 X Q. Will you cause a piece to be produced and put in evi- 


262 X Q. What made the one carbon slide past the other? 
A. I don’t know; pr rhaps thie irregularity of the carbon. 

263 X Q lrregul: arity in what respect ¢ 
A. In the diame ‘ter of them 


-_ 


' 
time on Bromfi 


man whom you fit! 
iton, Mass.. and wher 


know where he is 


‘LAN 


uy the lamp of the Frenchman 


could do anything 
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most any man would bus ath ny Ol that kind—to see if he could get 
any results out of it—to see what it would do 

IS5 X (J What Is thie Patil }' the boy that you employed part of 
the time at Mansfir id ? 

A. I think his name is Maguire 

286 () Where is he 

A. | don't know, sir 

287 X Q. Describe the building in Providence in which was the 
room where you performed the experiments deseribed, stating as 
cx ictlv as you can where it was located 

A. It was a five-story building,’on Eddy street between Westmin- 
ter and Weybosset; passing from Westminster street to Weybosset 
the building was on the left-hand side, about half way, I should 


4 4 : j ’ . s Daa . p ' ‘) 
288 X Q. In what part of the building was the room 


‘| . oo 
A. In the upper part 
. = : 
‘ , ’ ’ c> 
289 X Q. Which story 
’ tor’ 


anh \ \) Llow lol , (i cd You occupy it 7 


342 A. I should think I oeceupied that room somewhere about 


+ dd ie , } > . . ; ‘ ; —— 2. 7} , ‘ ? 
202 X Q. Did you pav rent for it; if so, to whom 


\. To a iewelrv manufactory on the corner of Ws \ bosset and Dor- 
nee streets. Owen & Co.. I think. was the concern at that time. 

294 X Q. Do you know what Thomas is doing in Chicago? 

A. I do not. 

295 X Q. When did 

A. I think it must 

ZVb X i, W he re / 

A. I think it was in Providence 

297 X Q. Where did you get the Bunsen and the Grove cells, 
which you say you used in 1875 and ‘74? 

A Bought some of them of Charles Williams, in Boston. 

298 X Q. Where in Boston’? 

A. I think it was on Court street 

209 X Q. Did your familly accompany you to Providence ? 

A. No, sir 


300 X Q. How much rent did you pay in Providence for the 


vou see him last? 


oe 
j 

A 
fj 


room you speak of? 
A. Twenty-five doll am 
301 X Q. What did you want power for? 
A. To rull a bufhin 
} ] ] 
piated Work 
302 X Q. Has the chest or box with its contents that you have 
spoken of, so far as you know, remained in the same place from 1873 
or 74 to the present time ? 
A. I should judge it had remained in the same room. 
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A. Lhe first experimenting done for Co] nel Benton was on OFT 
| ui August i? th. ISio 
317 X Q. What was it about? 
A. ‘Tried some plated carbons. Will I read the memosandum 
18 AX Q. If you pleas ind will at the same time produce the 
| book, so that | may examine the same or so that the court may 
| examine the same if you will not produce the book, so that it 
may he examined, you need not read any memoranda from it. 


; 

f ‘ 
i . 

| Wil 
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A. ] shall not produce the hook. 


319 Re-D. Q. Please read from vour memorandum book the words 
which precede the entries therein 

Objected to, unless the book is produced; also as indefinite. 
Question withdrawn 

320 Re-D. Q. In the 200th AX question vou were asked as follows: 
riments which you have cited from the book, together 
rMmMecworlanaad, are prec ded by the words ‘laboratory use, 
experiments,’ &c.; is not that so?” You answered, “ Yes, sir.” 
Viease look at your memorandum book and state whether you find 
these words: “ Laboratory use, experiments,” &c., therein 


o21 Re-D. Q. What do you find? 
A. “ Laboratory « x penses ; laboratory use.” 
45 322 Re-D. Q. Will you allow counsel for complainants to 


: , : . _ oo 
look at the first two 1 res OI YOu! book 


A. I don’t know as that has anvthing to do with the plating of 

24 Re-D. Q. Is there anything on those two pages which you 
2) Ry |) ‘) Will vou al] ii" him LO look at that portion of the 

paces which vou do not wish to keep private ? 

326 Re-D. Q. Please show to him the words which precede the 


memoranda and which vou read. 
A | aont care to show rPlty} 


327 Re-D () Why. don't you care to show them ? 

A. Because I don’t think that has anything to do with the plat- 
Ing Of carbons at ali. 

328 Re-D. Q. But, aside from that, why will you not show him the 
parts of the book referred to 


A. It is a private memoérandum of mine, and I don’t know why | 


’ ’ 
should show it to him 
>.) , ‘i. = all , ‘oe P : - " ‘ ’ ; 
329 ne-D. Q. But the words referred to are not private, as you 


have read them: therefore please show him those words. 
A. ene Willing LO show bbiti those words, provided the book don’t 


? | , : 
Complainants’ counsel, without coneeding that the words offered 


to be shown are the words referred to In cross-question and answer 
200th. 1s willing to look aL Lie Dp iITtLs offered to be exhibited. 
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343 Re-D. Q. When you were reading the memoranda did you 

read the whole of each memoranda and everything entered under 
‘tively. of the memoranda? 


the dates, respe 
A. In regard to the plating of carbon, yes. 


t+ he -)). \) Pl ase look at each memoranda read by you and See 

if anything else is entered under the same dates other than what 
was read bY you 

A. I find one memorandum under the date of February 5th, 1871, 

the same date that three Cul bons were plated with COP prt r for Making 


= 


a tin solution 7 
345 Re-D. Q. Is that the whole of the memorandum ‘ 
A. It tells how to make a tin solution. 
346 Re-D. Q. Will you read the entry? 
A. I will if counsel for defendants so desires it 
347 Re-D. Q. Please read 1t 
A. “Tin solution: Muriad of ammonia, crystals of tin, a littl 


J 


345 Re-D. Q. Have you now read all of the memoranda under the 
dat Ol eb oth. IS; | t 


A. I think I have. 
349 Re-D. Q. Were those carbons used for the electric light? 


e 
~ ; ’ } 
94S 1 Re 1) J ee ya Vi 1 explain the entrv that thev were 
’ ; 
piated tor t tins { 
, : ‘7 
\. | never said thev was plated for the tin solution ihe memo 
randum under t} if date LOWS iow to make a tin solution 


dOLl Re-D. Q. Then your answer to question 545 Was misunder- 


. > ’ ' : +} } 1. 
him LO copy Irom toe DOOK— 
s « 


>] } ry , ; . ’ , . " } . Pa 
Plated 3 earbons with copper! nere two iines In the DOOK are 
| 4 ‘ if TE ’ 
bDlank.—J. A. R., Exa | solution: Mur. ammonia, crystals of 
’ } ’ 
' aat DicKe ldaae 4 


. Bw P ‘e* " ’ ’ 
352 Re-D. Q. Then there is no connection between the platin; 


‘ ‘ Liii & i Jil 
\ \ . sir: nat thy. T)] 388 cy (>i carbons 
a 
sy~dcy . : } ’ ‘ , ic] ; > 
353 Re-D. Q. And as to the other memoranda, did you read the 


] : . , . . y 
wioie Oo] What occurs Under Lie! re spective dates 


ry*y : ; ; | ? 
. +} " : 1 i ’ : FF * ’ ‘ 7 ' 
\ |] ‘ ‘} 1)e] MemwmMOranaaA, i Maing thie Cuil MILLIS 


ood ae ) \) refer to thr memoranda which you read In tne 


- .*% ' 
355 Re-D. Q. Are you now willing to show to the counsel who 
} ] } 1. ; . —— 
cross-examined you the whole of the entries in the book which you 


} 


read, with the simple request that he will not look at other portions: 


( ‘om plainants’ eounsel reiterates the statement made following 341 
Re-D. Q. 


<)>) 
() tH IS/5 Cc mopar 
» « 
Or thinness ol 


nN 
- ] 7 
; | > ' piated 


A. I should say most of 1 
red with metal } 
> irl . y U have spoken 


better COVE! 
367 Re-D. Q. Were all 


plated by an electro process 


‘ 
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Same objection. 


A. Yes. sIr. 
JAMES S. HOWARD. 


Sworn and subscribed to before me— 


JAMES A. RENWICK, Examiner. 


95] New YorK, Aug. 17, ‘82—11 a. m 
Met pursuant to notic 
Present: Wm. C. Whitter, Esq., of counsel for complainants, and 
Wilham A. Jenner, Esq., of couns | for defendants. 


Henry R. Casser, a witness produced on the part of the defend- 
ants, having been. by me first duly cautioned and sworn to testify 
the truth, the whole truth, and nothing but the truth 1n the matter of 
controve rsy her lhl, and be ng examined by Mr. Ji NNER, deposes 


and Says ; 


. , residence, and occupation ‘ 
A. Henry R. Cassel; 35; No. 409 Eighth avenue, N. Y..; electro- 
Ly per. 

2 Q. How long have you carried on a business of electrotyping 


*; 


1 Q. What is your name, a » 


and whereabouts 

A. In this country since the early part of 1876, in Fulton street 
and various other places since, and prior to that time in France, 
England, and South America 

3 Q. How long did you live in France, and between what years? 

A. I lived in France five years continuously—between ’62 and ‘67 
or ‘6S. 

t@. Do you understand and read and speak the French lan- 
guage ¢ 

A. Fluently 

5 Q. Have you read the copy of the French patent to Reynier, 
dated 11th October, 1875, being Defendants’ Exhibit Reymier Patent, 
which I now show you, and do you understand the same? 

A. I have read it and understand it well. 

6 Q. I eall to your attention the paragraph in said Reynier patent 
reading as follows: 

“Mon invention consite a recouvrir la surface du charbon par une 

application on wne vellopr dun meétal. tel que le platine, le 
952 palladium, Virridium, lor, l’argent, le cuivre, le fer, le man- 
ganeses, el coetera (e recouvrement pourra etre faith par 

galvanisation, par precipitation, par amalgame, par moulauge, par 
simple introduction, ou partout autre moyen.” What is the mean- 
ing of the word “galvanisation,” as the same is used in that quota- 
Lion, 1h connection with the context, and to what process does it par- 
ticularly refer? 

A. The word “ galvanisation ” in this case is galvanic or electric 
action. ‘The process of covering by galvanisation simply is the sub- 


«% 


jection of the carbons to the action of an electric bath consisting of 


solutions of any of these nam« d metals. 


- . Se Bie ee 


. . . - . ‘re 2 nA @ | cs 
fi) CHARLES !1 BRUSH ET AL. VS 
oe 7 : . , i. } ’ ' . . , 5 j ] ‘ 
i Q. At the date of the said French Reynier patent, viz., Octobe 
’ } ,OF7 £ ae ‘ P , , Fe er . r.. . , 
Lith, iOs9, What SICHINCALION Would Mave een givel In france to 
i j , is ct ' {" . 
Lbat word (ALIVANISALIO!I isused In sald patent— KF ranes noVa pel 
} " . | 4 , ‘+> ; 4] ’ 
s() - i@d in the art to wtlil I thie Reynell patent appertains LiL bile 
‘ - 
} of 174] giz 
(isile rhe4nre yt. \ / { } ; Le] i i i). ISyo 
‘ ' : ' 
' ‘ ) . ' + ‘7 ‘ * : 
\ he word signifies. and any one would understand that the 
’ 1 . ‘ ‘ ° 
word (ALVALISAt I] means, covering DY electricity. 
. , —_ , 
5 tJ \nd what signification would be viveh to the same word as 
, . oan 2 28 
| I I LCV i rpatent DY a person SKIIICQd in the art to which 
; 
; " . | ; " ; . 
Lt) "cl pp i im «a Lat ict 47] the Pavel) In Sulit, ViIz., Uctovel 
*7) ' . ‘ . ,% ’ 
~3d. ISS7. and in this countrys 
, 5 
‘ : ; 4 e , > . .* 4] . " ‘4 ' , 
Lo \lr. Reyneir int lied to cover the carbons in question 
> 1 | * | ] > _ 
+\ i ¢{ ' Lilt is by Ht I Dowel moe i >) ePlreciricity 
7 \ ter of fact. can carbon sticks be coated with copper by 
t , , 
, * ® 1 4 4 , *} 
(} } XM CAaATuUOt SLit 65 IT) LL Wa ik O} meited Ir)¢ al 
‘ ’ 
| Lye Cyt I } 
ij se I ; sv @ ' 5 i] | . . ‘ ,+% , . 
lO @. ‘To what extent 1s the fact mentioned in my last question 
. . 
nN \ to met itil’ sts / 
i : ' TIT. ’ ’ | +) yt} ry ’ \ ‘ | rr 
: i ‘ ‘ ‘ ' a stati Liagta vii G ics iil ‘ S fal ci ‘ P54 oe 
| | . | | . 3 i yt \ 
, 4 . 147 , y ’ } 
» = i What | hit is wg} L KNOW oO peieved ty a raryt 
r | : i ‘ 
J irt of electroplating that carbon sticks cannot 
; 
} , | : | ; 4] }? 
; W CODD or olner metals mentions lt) Lele 7 
. — ; —T . | } , 4+) . ; 
} Lt) CATVON SLICKS na bvbabthi | me Tet j 
?} 
. ‘ + , | * | | | ‘ ‘ ° ; 
{ diy j mene tT (vt yt} | \ | IPSS TLELS Lid Heer SHOW] To) Ty 
g? , ’ 7 ae 
‘ | , ' " } * ‘| ; >," | } ’ " . 
' I | tao Lt) nHrocess (TOL Ut AK \\ 
& 
wei) said | presu l 
' 
; | 5 " ; ' : e j 
i2Q. Have eV ited carbon s cS wilh copper by means 
of wh thus coated, to be used as 
f I ies Ih Gilt | 
, | 
9 
Xv > 
+} ’ ; 
ie> \/J ) i . ae i Ts ( , | 
4 ’ a 
\ in Teras, 
1 4 } ; . ej 4 
l4 q. In wl part of the vear 18/76 was it 
A. May or Jui 
‘ . » ; | 
a: 2 ’ i +? 
i) ‘ I Wii t wa . ‘ it) j 
* 
\ lim 13 hen : rive ‘ CCLric , , 
| i , : — © . ‘, 
16 Q@. Where was it it you did the coating 
; : of } 4 . 
\ ln \\ .ShHOD) TT) Lon street and if) his WOPRKSITHOD), ay Ly 
epeenae reel nda First avenue 
: ' 
; ’ . ; TS) ae uw ’ ! ‘ . 
17 Q. What business were you carrying on at that time 
\. Electroty) 
‘ ti ' > 3 ’ i. 
, " P . ’ t | 
’ : ’ ’ ; ¢ . 
LS (J llow did it come al t that vou electroplated carbon sticks 
> . 
| 
; .% . ; 4 . 
iO] i siit'l cit i Litiis 
, , , . 
: ; ° ; : **% | 
\. | had one of Fuller's dynamo maehines which was built in 


Munzer's machine shop, at Twenty-ninth street and First avenue, 


in which Fuller made his laboratory experiments. Going up to see 
’ | : . } j = ] : .+] " " . . 
fuller 1 saw a round wooden tub filled with a sulphate of copper 


' sé 


oe ee 


omer 


' a 
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solution; the solution seemed very dirty and unfit for use. I asked 
Fuller what he used that solution for, and he told me for coppering 
carbons and lamp bul ners and other things. [ suggested LO make 
him a good solution, which he gladly accepted. After I made the 

solution I tried the solution by covering some carbons and 
954 other metal articles. The solution up there would get read- 

ily very dirty, on account of dust and iron filings; when he, 
herefore, sent the machine to my place, le requested me to plate 
is carbon sticks in my workshop; which I did 


What Fuller is stated to have said to the witness is objected to as 
hearsay by complainants’ counsel 


’ 


19 Q. How many carbon sticks did you electroplate with copper 
‘ull uring the spring or summer of 1876? 

A ree ar as | Cuti rec yt le tL. tnere m Ly have been about one hun- 
lred or more 


’ . > , , fo e ‘ 
20 Q. Is about one hundred the best of your recollection ? 


- 


ected to as leading 


A As lar as | can re rile ‘L now, | must have covered that hnumM- 
”2?1Q. Where did vou get the earbon sticks which you electro- 
A. Fuller used to bring cakes of « arbon, which we had to cut into 


22. What did you do with the carbon sticks after you had 
: , ] 
>. Do vou know whether any of them were ever used as elec- 


A. Yes; I saw him use them for lighting purposes in Munzer’s 


>. How often did you see F iller use them for that purpose— 


si 
A | Pt A) nim List Liye ee Al Various times 


2b Q Can you give about the number of times? 
A. A dozen or more times 
YOO 27 Q. Where was Munzer’s machine shop when you saw 


the carbons used lor lighting 

A. On the first floor in the building — corner of Twenty-ninth 
street and First avenue, in this CILY. 

OS () \V ho was }? resent, when you § aw 2 uller using these coppe r- 
plated carbons in electric lighting, besides yourself? 

A. Mr. Fuller’s fore man, Mr. Munzer, at times; one or two work- 
men: also Mr. Fuller’s partner was there at times. 

<3 Q Is Mr. Fuller, of whom you have spoken, now living ? 

A. lle 1s cle iit dd, 

oO J. Will you give some idea of the thickness or thinness of the 
metallic coating which you plated on these carbon sticks? 


76—314 


- _—— — it no ee ee 
‘ 
' 
HUZ CHARLES F. BRUSH ET AL. VS 
A. Some were very thin: some considerable thicker. I have 
, » ¥ 
never measured the copper nim. 
- P ] | ; ® 1 } 
31 Q. Have you got now any of the carbon sticks which you then 
coated, or any fragment ol them ? 
‘ Se ” 
ii dont be bike ye nave 
) | ; +, |. ’ ; } 
»(). How much of the surtace of the carbon sticks was coated 
i J } : | — seal " ' ] ;% 
With COppel reler, oft course, to the sticks whl mn you coated in 
; . 
— . ’ | 
IS,6, 1d O| Whieh you have been speak ne 
: , , 
\. L used to put wire round one end and suspend the sticks In w 
af . } } : » % | , ' 
Line tH fh VeIOW Lia wire and ica vt about titi eee (| inchand a lait 
i | . | ; . | iy . =< wa . , | . , , . 
Ot carbon uncovered, the imen ana il halt LLTh¢ vered DEITY AL Ol 
‘ i 
. ’ ’ ; } ’ ’ ' 41 an j a. ‘> 
rep XY \\ nat was the length and thickn SS or the carbon SstlicKs 
j i | ] | ] ] is » ¥ " 
A eit y were avout tel or twelve inches money and about a Lbiiere] 
LOCK 
|. Please « press the thickness In 1) or Iractions Ol Nn 
v 
bhi 
’ ? ? 
\ \ “bi ir an inch to thre qt irters 
F 
a 4 a } | ° ’ r ’ 
Lud being cross-examined by Mr. WHITTER 
. 1 j P | ‘ 
\. Q. What is the name of Mr. Fuller's partner, to whom 
6 ) 4 
; ; i ‘i 
: - ’ ? ; ‘ : 
ie \. Mr. Crandall or Mr. Crandal | do not remember | 
| ‘ee Lf ii} I Lillis ° 
: 2, } i ) —~ 
4 ov \ (J |) » YOu KNOW LIS INILIAIS, O} w hie re rhe Is ThOW 
; . : 
¥ 
io 


7 + | ij | ] 
\. At the same place that he was—on the floor belov 
} a P ’ 
~, ¢ . . : 
XQ W ha description OF lamp Was t that you say you sa 
. 
eat ‘ | “— [SOc] | 


lachinist and engineer . 
Q. What was the object of running the lamp ther 
A. I don’t know the object; I suppose for experiments. 
17 X Q. Can you say whether either carbon was moved by clock- 
work ? 
' 


A. I don’t recollect what kind of a lamp was used. 1 


}« 
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iS X Q. How long was the longest you saw it run at one time? 

A. About an hour; I stayed there about an hour, and he kept it 
running 

9 X ©. What were you doing during the hour? 

\ Talking with Fuller looking On. 
957 20 X Q. Have you named all the persons who were present 
that you can remember ¢ 

| ‘as I can recollect, | have named them. 

ol X Q. Has the French word “ galvanisation ” any other mean- 
ing than the one you have given to it, so far as you know 

A. In connection with that patent it has no other meaning that I 


KNOW ol 

092 X Q. (Question repeated 

A. Unless I refer to th dictionary I could not tell you. I only 
know that one meant iu . 

53 X Q. When did you come to this country ? 

A. In January, 1876 

54 X Q. Where were you in business when you say you coated 
carbons ¢ 

\. In Fulton street | believe the number is 200. 

b> A @ Did you pay rent there: if yes, commencing when ? 

A. I did. In April or May I commenced to pay rent, as far as | 
recollect now ! 


Om you remel!l thie name of the man to whom you 


\. The secretary's nat f the company was, I think, Barrett, 
59 X Q. What electrolyte did you use in coating the carbons ? 

A. A solution of sulphate of copper and copper anodes. 
60 (). Can you deseribe the che mical processes that took place 


A. The carbon sticks were suspended as cathodes from the nega- 
tive pole opposite and between copper metal suspended as anodes 
from the positive pole in a sulphate of copper solution slightly acid- 
ulated with sulphu d. The current enters into the bath 


—. ‘ ; 
958 by the positive pole, dissolves some of the copper from the 
node nd deposits thi copper upon the cathodes, which in 

this case were the carb 


And being again examined by Mr. JENNER 


61 Re-D. Q. Was anybody associated with you in business in 
1876, during the time that you had your shop in Fulton street ? 

A. I had a partner by the name of Cone, William, I think, of 
Connecticut, but he took no active part in the business, nor did he 


if 


understand anything about 
62 Re-D. Q. Did he or you hire the Fulton-street shop ? 


a ee ee 
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A. I looked at the shop previous to hiring it, but I believe hi 


made the final arrangements 
cy , » j ; 47 . } : . : 
63 Re-D. Q. Resn ¢ the copper-plated carbons which you saw 
. ' _ ‘ . 41 
Kuller burn in 1876. what bi ne of the copper with which the eat 
ted. as the result of the burning ? 
; 


b ms Were Coit 
A. if seemed. LO buy i] ; carbon 


xamined by Mr. WirTerR 
cea 


one. vour partner 


64 Re-X Q. Where is ¢ 

A. I don’t knov [ last saw him in 1876; perhaps t 
ning of 1S77 

65 Re-X Q. Was your partnership a success ? 


66 Re-D. Q. Do you know what part of Connecticut Cone car: 
from ? 
1. IT ean tell you by referring to some letters, but I don’t know 
now. 
O/ Re 1) \) Hi \ fr suentiy did Cone coms LO tne shi } i LS(i6 
A. About once or twice a week, and sometimes not fora « 
of W Ce ks 
68 Re-D. Q. Did he do any work there ? 
1. No | >. 
959 G9 Re-D. Q. What 1 regular business 
1. He vy retired e had previously been in the grocery 
business 
70 Re-D. Q. Did you tal nterest in the subject of electri 
liohtineg in IS76 
\ No especial interest 
i] i lL) (J. Llave you ta it} terest In t] if sub [ { 
time since / 
A. Not in electric lighting, except what I read ocecasionalls 
72 Re-D. Q. Look at “ Defendants’ Exhibit Houston Exper 
mental Electrically Coated Carbons and state how the carbons 
which you coated in 1876 compare with the exhibits in respect to 
the thickness of their metallic coating: also Defendants’ Exhibit 


Weston’s Zine Carbons. 
A. Some of the coating was as thin as the Houston carbons and 


some was thicker. 
HENRY R. CASSEL 


lore 


JAMES A. RENWICK, Examiner 


ne— 


Sworn and subscribed to he 


Adjourned: to meet on notice: 


{« 
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JOU PHILADELPHIA, Pa., November 1st, 1882. 
Met pursuant to notice 
Present: Causten Browne, Esq., and William C. Witter, of coun- 
sel for complainants, and William A. Jenner, Esq., of counsel for 
defendants. 


NATHAN H. EpGerton, a witness produced on the part of the 
defendants, having been by me first duly cautioned and sworn to 
testify to the truth, the whole truth, and nothing but the truth in 
the matter of controversy herein and being examined by Mr. JEen- 
NER, d ‘poses and Says: 


(). 1. What is your name, age, residence, and occu pation 4 
A. Nathan H. Edgerton ; 44; Philadelphia, Pa.; electrician. 
(). 2. Are you acquainted with the Brush Electric Co., formerly 
called the Telegrapli Supply Co. of Cleveland, Ohio, and have you 
had any business connection with them; if you had, during what 
period ? 

A. Lam acquainted with them, and have had business transac- 
tions with them e Vvering some two or three years 

Q. 5. Will you mention what years they were? 

A. Especially during the vears 1877, 1878, and 1879. I had some 
business with the Telegraph Supply Co. before that time. 

(). 4. Please state generally what the nature of the transactions 
were which you had with the Telegraph Supply Co. prior to 1877. 

\. My business with them prior to 1877 consisted in furnishing 
them with electrical and other app: 

(J. oO. Did you make and sell such apparatus at the time referred 
to In the last answer ? 

A. I did. 
6] (). 6. When did you first become acat 
F. Brush, of Cleveland, and how did it happen ? 

A. He called on me at my place of business in Philadelphia, in 
the early part of 1877, I think in January, to ask my opinion of a 
or idea of a dynamo machine 


(evlee 
emer 
‘ 


(). Did he make any business propositions to you on this ocea- 
sion: if li did, what were thes 

A. Yes, sir. When I told him that I thought his machine a good 
one, and that it would work successfully, he asked me if in that 
event I would be willing to take the agenev for the sale of them for 


the eastern part of the United States. | refer to his dynamo ma- 
chine. 

(J. O. What did you say to this proposition t 

A. I told him that | would take the agency. 

Q. 9. After this interview with Mr. Brush did you have any com- 
munication with the Franklin Institute, located here in Philadel- 
phia, about a dynamo machine; if you did, when did you have such 
communication and how did it come about? 

A. I did have such communication with the Franklin Institute; 
I should judge it was a month or so subsequent to Mr. Brush’s visit; 
I can’t be certain as to exact date. I called on the secretary, Mr. 
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Knight, to try to sell him a dynamo machine; I had previously 
offered him a Gramme, but now tried to interest him in a Brush 
machine. 

()? 10 Did you and Mr Knight come to any conclusion about a 


—_ 
j 


machine: 1] Vou did. \W\ j 
“eS +‘ or ‘he: vo Ae dc 
A. Mr. Knight said that. other things being equal, he would pre- 


y 
. , 14 ‘| > } 
. ’ " : ; ’ ; ’ ’ ’ yay ‘ ; | rycytl , 
le] cali American T] i' Biiit ' N i Pua ' Piaf Sy LUEELIUL Li ici l 
; 
} , ) 
’ yy ‘vy ' ri ¢ VI | 
() 1] Did You Omi ili \ biis UU i ) Asil 
, , 
¢ > > , ¢ , 1 7, 
\ Yes. sir. 01 f 1308 »\ | tae Kno 
a } > 
*} \\. " ‘7% ' : / ’ 1a" 9 ae ' 
LJ . A ‘ oenee i a4 ; ’ Pci l L}i ; ye ati 5 ten 
; 
| ‘ | } Zz ; j : 
Zz | , : , 
A i (iQ) ric) kK teat" >! si]! \ OT 138 my) \ ( rT r) Lene j 
i j 
’ 7 
is not at presen® at mn (2iSpOsa 
i 
. . . : . . 
‘ ae ? : \ : P nen ; » - F : : sar oy FF “* . " 
JOL ). lo. Vid Mr. brush or the company aiterwards send on 
‘ , * , : ' " " - = 
+ ) ; ; fF ; , ’ 4 = ¥ +) >» 
aadaynamo machine, an ld tois machine go to thi rann 
+) 


\. In the spring of 1877 
(). 15. Did a lamp come with it? 
ol lection is that Mr. Brush brought 


box ha ne’ two siots at the ton, tron Ww ich proj ted bent arms 
} ’ | ‘ 

carrying the carbons hes irbons rested togetner at the ends 

, 

when the lamp was quiescent L wii the lamp Was In operation 
7 . ‘ | ’ } . y 

they were drawn apart by th act 1 of a hetrx eontained in th 

I 


i] . i j ii | [ hie LI | tL] tion Oo] Liie i] }T) 
which you are speaking of compared with the lamp shown in 
i . 
hole -\ : 
<u? , ] | : ! fel + ] | 
\ lf vis s r to this I do not tnink aull iin‘ | Lna 5 ' 
’ 
. “ ‘} . . af ] ‘ ; ‘ 
mv recollection now he box covered it above the spring—a ist 
7 
hs ‘ y ‘ * ,? F . +] i 5 ; } } fF z , +} | * 
Live Spri Wiis \\ bit) if ry iit SOrChOLG Lost il Lit i j oe ee 
‘ ¥ 
" : 4 ; WiItl ’ ’ Sy tt ; ’ ’ es '\ +} . ] , 1} hy} “ay? 
q*t)i nect i ‘ ; | 1% ‘i j i ; (ili Lit = ( sil WT) } } i iis i " A 
i» I} ‘ce prs i ~ | i ' Baca. 1? : ' lay ir Beane | | 
pity ' i’ Ui » | iors. i LELCON ILS? Lil § CVilliabical Opel PEahe, Cage 
. A t 
; i | ‘ . } } | } } te | layl 
‘ - -r iy ‘4 1 sy ‘ , .¥ i* °c) p : .% ° ‘ 4 
Ated 1 All CLLIPLical One, ana, i} nk, there Wis HO bPOFIZOMNLAL Sild- 
no har ly - } H 13 1} + | t} lam? | , 4 
1h) LT S SLOWT) a »> iil i bekiii}? 


| _— , * 
). ZU What was the shape of this core, both perspective and see- 
Lional 
A. In cross-section it was circular. but mv recollection is 


O62 that it was bent so as to form an are of a circle. Well. ] 


7 


don’t know that lam draftsman enough to give a perspective 


drawing. 


1 


$ 
: 
: 
: 


svmmumenaumenen ee me eee ed ! A 7 
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Q. 21. When the lamp was ready for burning was the position of 
the carbons vertical, or intended to be so? 

A. No, sir 

W. 22 What was the positiol of the carbons ? 

A. The carbons were held in an almost horizontal position, the 
bent arms of the lamp moving in a vertical plane 

_Q. 23. Was there any device in the lamp which tended to make 

the carbons approach each other, and what was it? 

A. > 5, Sit. The We lorhit oi tHe core brought the carbons iti COn- 
tact with each other and they were separated by the axial.pull of 


(). 24. Was there a spiral spring in the lamp; if there was, where 


; 
was If slltuated and wh iL G1aG 1t Go 


A. It was situated within the box, but was operated by a milled 
head on the outside of the box, and it was adjusted by turning that 
hi id. sO a8 Lo rf north n or shorten the ure, 

(). 25. Was there a ring clamp or clutch in the lamp? 


A. | think not. 

(). 26. Do you remember whether there was any clamping device 
in the lamp which prevented or tended to prevent the excessive 
separation of the carbons ” 

A. I do not think there was any clamping device. The excessive 
separation of the carbons was prevented by the action of this spring 


(). 27. Was this dynamo machine and lamp tried at the Franklin 


r. 2 
Institute: if it was, who were present ? 
A They were tried there, and there were present Mr. rush, Mr. 
Knight, the secretary of the institute, Dr. Rodgers, of the University 
of Pa., and some others, besides myself. 
{54 ©. 28. How did tli amp Work ? 


‘ 
A. Unsatisfactori]\ 
(). 20. What was the matter with it? 
A. The point that we found most fault with was that the car- 
bons, On account of the Uti qu i] consumption and likewise Ohl aC- 


count of moving through th are ot a circle, soon overlapped each 


se — 


() OU. W hat hbecarme of that lamp? 
A. It was left at the institute until after the competitive trial and 
then it passed Into my Po —SeSs lon} 
(). 51. And what did you do with it? 

A. I stored it away until a short time ago, when it was called for 
t 

7 

} 


he Brush people, and I delivered it to them. 


é 
A. Dr. L. Leggett. 

33. When? 

In last September 

(). 34. Where? 

A. He re 1n Philadelphia, at 49 North Seventh st. 
Q. 35. Did he give you a receipt for the lamp? 


A. He did. 
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(). 56. Will you please produce it and have it marked as an ex 
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966 A. Only fairly. We had to arrange to take our measure 
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dim iInishe d LOO much LO show ih fair result. 
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What caused the dim 
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nution of the light when the lamp 
eding without the. power to recover 
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A. In multiple circuit, with the exception of those introduced 


late 1n iY, when the s¢ ries imps came In. 

Q. 70. What do you understand by “ multiple cireuit ?” 

A. I mean that system of arranging an electrical plant in which 
rive ; ’ | 


une current is divided 1n tl! machine and a separate circult run lor 


(). 76. In these sales that you have spoken of was a dynamo ma- 
eh . i with each s | ms / 

\. | tried to sell one with each set of lamps. and perhaps [ had 
i Ss @ | littl Iu I All these plants were putin on 
sale to be complete on the satisfactory working of the ap- 
pal is for s VC . 

77 Tid wan tal , r 4) | } 


f. @6 I ; You LK ¢ } plants back ii 
\ nad to take Lil ) K Vil the exception of the franklin In- 


; ‘ . , } ' : a Tr. - . S en — } . } 
=| e | ine Md » Line Ltinntic rennery pliant, And to make 
’ ‘ - 2 ? , — - ‘ . , : ‘ | cy / \ < 
i! we Of} if nul are ma hines and amps “at Wana- 
’ ’ ‘ ’ ; | ;% ‘ ] s* ] ’ 
I 5 rice Cu CT nes and series amps. 


vi , t+ ¢) , — ae } » ari , “atin 
(). 75. Tlow about th ; putin the Pennsylvania railroad 


Cd . ? |) 1 | | ~ 

A. Yes, sit 

iF 79%. And the International Exhibition Co.; did you take those 
}  - . 
i) NK 


(). SO. Before you put in the plant of fifty-six lamps for Wana- 


‘ 
A. We made two trials at it [he first time we only put in one 
i ¢ ? ‘* , > * ’7 . = —P , _ < 
mache nid TOUT ian ps . liter au Interval, We }) lL In, think 


). SZ \nd do you mean that these sixteen lamps were taken out 


JiU \ yer ‘ J l and series lamp ind singlk if- 
Cult rachines given h stead 

(). 85. These |; inps Which 1 sold after the sale to the Franklin 
Institute, did they have dash-} sf 

A. Yes, sh 

\). Sf Why did you take thes lamps out? 

\. Because the light was unsteady and unsatisfactory to the par- 
Lies, 

©. 85. Did you make any complaint to the Telegraph Supply Co. 
of the unsteadiness of these lamps ? 

\. L did of the result, and reported to them the ill success we 
were meetlng W th 

Q. 86. Did you have complaints from the purchasers about the 
unsteadiness of tl lig! tL? 


ii “4h it 
A. Yes, sir. 
(). 87. What is this paper - 
A. It is a letter received from the Brush Electric Light Co., dated 
November 19th, LS72. 
Q. 88. When did you receive it? 
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A. The patent on the machine was the one spoken of more espe- 


clally. 


a | | 
(). 97. How far advanced did you understand that patent to be at 
A. So far that Mr. Brush was sure of its issuing; he spoke of it as 


? ’ ; : . . " 
(). 98. May he not have spoken of it as having already been 


\ lf ' ; “ay vor | L} ‘| ; let The — - cut ry , . 
is very provuandtle Lidia i i iif PTTPGOTeSSIOL Lei oT} tii \ 
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business as soon as his a] vas brought out 

(0 And you don't reco! t whether he Sp ke of the patent — 
the machine as being about to issue or as having been recently ts- 
sued. Is that it? 


a . 
. ; . i oé 
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(). 112. And the lamps put in on trial for William Cramp & Sons, 
C.W. & J. Pierce, and the sixteen-light plant for John Wana- 


A They all had dash-pots on the core. 


(. 113. Do you know whether any Brush lamps were sold by Mr. 
Brush or the Telegraph Supply (‘yy prior to th Se which were put in 
on trial by vou In 1878? 


A | do not 

(). 114. If any had been sold do vou think that vou would have 
heard of it? _ | 

A. I think I should. 

Q. 115. The receipt which Mr. Leggett gave you in September 
t for the first Brush lamp (Exhibit Edgerton No. 1) contains the 
“Said lamp being one of those exhibited at the competi- 


test of the electric lamps held at the Franklin Institute in 
Ss.” Was that lamp tried at the competition ? 

A. I do hot think il Was evel tried. | know it was hot used. 

(). 116. Is Mr. J. B. Knight, who was secretary of the Franklin 
[nstitute at the time of the’ competition, now living ? 
A. He is not. 
(. 117. When did your connection with the Telegraph Supply Co. 


). 
cease ¢ 

A. Is this the Telegraph Supply Co. as distinguished from the 
Brush Electric Light Uo. 

{). 118. I understand the company is the same, simply the name 
having been changed. , 

A. was with the Brush Llectric Light Co. or the Brush electric 
it interest until 1880; I think the 3lst of August. 

(J. 120. Do you remember some trouble about the working of the 
lamps put In for William ‘ rainp W Sons 1n S75, or thereabouts, 
and Mr. Stockly coming on from Cleveland to see about it? 

A. Yes, sir: do 
7 (J. 121. Did he make them work any better ? 
A. No, sir. 

QO. 122 When Mr. Brush came on with the double-armed lamp, 
represented in the sketch No. 4, did he say anything at that time 
about a patent fora lamp ? 

A l cannot re call that he GiGi 


And being cross-examined by Mr. BROWNE: 


X Q. 123. You spoke of a company that was formed in 1878, you 
think, to run tl Brush hight it re, consisting of ‘Thomas Scattergood, 


he 
George 8S. Garret, and yourself. How long did you remain con- 
nected with that company ¢ 

A. Till some time in 1879. I think it was in August or Septem- 
ber of 1879 

X Q. 124. In what ca 
or the Brush electric 
LSS)’ 

A. I was a salesman and agent combined, receiving a commission 


pacity were you with the Brush.Electric Co. 
light interest from that time until August 


on the goods I sold. 
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T 
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125. Salesman and agent of the Philadelphia Co. you had 
ith or the parent Cleveland Co. direct ? 
A. Of the Cleveland Co. direct until... think it was April, 1580, 


? 


and thi Wn undaer Mr Rowley, who had Ih) the meantime taken charge 


of the interest in the Kast. 

X @. 126. By the interest in the East do you mean the interest in 
the Philadelphia Co. before referred to? 

A. I mean the general brush interest. The company before re- 


1877, down to August, 1880, 


] j 4] Le " | ‘ »% . j ~~ j P aes | ‘ : : 
noid allt the time the aveney tor the sale ol! the Brush machines. 


which you and he agreed upon the first-named time? , 
\. No, sir: not over the whole territory. 

975 X Q. 128. How extensive was your agency at first ? 
\. When we first talked of the agency I was to have the 


? 


\ 
and Middle States, Delaware, Maryland, and the District of 


‘) 


‘ : ~ >i , ] | , : —— . | > 
X Q. 129. And what change was afterwards made, and when 
, , *% a. Ber : ; } — ' urs 
A. When the Philadelphia Company was started the territorv was 
Yas } , } 
cut down to that part ol Pennsvivania east of Johnstown. | think: 


that is my recollection, and that we were to hold Delaware and Bal- 


Limore | think those were the limits. 
‘ | +) ra‘ . ' ° . . - 7 ’ , <r ‘ 7 
\ (J. Lov [hese agencies you speak Ol were exciusive agencies, 


’ 


the service of the Brush light interest, in 
is the first employment you went nto? 

2 } 4 . ] : - > 

went nto the Chompson HLlouston elecLric helt interest 


A. 
X Q. 132. In what capacity 
= 


“= 
we 
a" 

a 


1S an Interested partner to superintend the installation of 
plants 
X Q. 133. How long did your employment in that interest con- 
tinu f 
| think a little over a year, 
Q). 154. What was your next employment? 
| then went into the se lling of the Weston dynamo machines 
\) l50o. On commission or on salary t 


On a commission 


(). 156. How long did that employment continue? 
. . : 


} | v ° , ? " ‘ 
the sale of the Weston light interest to the U.S. Co. 
About when was that? 


| think that was in September or October of 1881. but I am 


cy 
_= 


Be te be et 


not sur 
(). 158. What was your next employment? 
| worked for the Maxim Electric Light and Power Co., as : 


saiesmIman, ior a snort time. 
) a 


979 X Q. 139. On a commission or on a salarv ‘ 


XQ. 140. Tlave you any objection to stating the amount of each ? 


went ¢ 
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Institute: if so 


A have nevel held 
and special 
\ () lov Were ' = 
Lia com] tive trial 7 
i you have referred? 
A i Was not | repre 
be upon such a committe 
X J loo ) i th Cot 
competitive trial, which 


be 739 
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Or proot sh $s Or il 
| A. I saw both 
\ () bob. Who sh 
| A. Mr. kn oht 
' X Q. 157. For 
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V 


what purpose 


’ 
Mitt make a 


Ission. 
1 in the Maxim employment ? 
\} ISS? 


xt employment? 


, 
irch, 


; > 
electric apparatus for myseil. 
} , ] , > 
sO Clnpiovyed ever since 
‘ . 


patents. if anv. do vou manufactur 
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a a liad =O isk picase answer 
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power to decid 
. f 4] ry Lr | | aan 
rs of the rankKIiln nstitute 
\ 4 j belon ‘ i Td) i 
| should suppose som 
A & 
5 SVer hold Ht othe it} the 
ce except on committees, sta 
, 
[ ininittee to which Was 
; tall 
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blished in the Journal of the 
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of the re] 
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Franklin 
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that 
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result of 


ort before it was printed 
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§ Lia } | Sirierit 
A. Yes, sir: I thu 
, = & ’ 
, : 
\ \) Lio Did i 
a + ’ ’ 
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eear ; Sitigric 


understand in X ()'s 163 and 164 that counsel wished LO get the 
if my last transaction connected with. the Brush interest: | 
that as the sale to the Continental Hotel. This sale. I should 
was In July of 1880. I answered in error as to the year 
). 166. Now, answer X Q. 165, substituting LSSO for L879 
NO. sit what | endeavored to Say was that all the multiple- 


;™ Perea i Tt) 
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sr, ¢ |<? ‘ ; 
more tully how that dash-pot was 
} * . . , 
» ; ‘ Operate 
. 
, 
. 3 nh a perpendicular position close 
+ ' : 
> ; 
./ ; . ‘ ; 
i, and its plunger was operated 
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t 
COT nd Lil} . it » Lin }) ubyer 
j : if * 
| } was to siow rhe Lot thi Cult: 
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sisting the axial pull of the sole- 
, Te 
" | . : ear 
» tl s which were not what vou ca 
, o> 
iid f . vile dash pot or two 
' : | j reel . | ‘ 
lamps re furnished with but one dash-po 
; t 
—— > « . ’ 
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» '} * Ff . ] ry ] , ¥ 
: tne two solenoids i@ iAlel 
‘ ; i } ; : | as i, 
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dash-] series lamps 
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: , : 
| ; , v. - ‘ *% vv. 
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. I . - | he P : + | 
“ii ai ’ ~ j DO Series imtn Ds rive il enadier 
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\-pot core lamps, excepting those furnished 
. and those exchanged for series lamps at 
“ ick on my hands. 

y machines and how many lamps in all were 

ie hat 

it present, there were six machines and 


HARRISON 6H19 


CON DIT 


ET AL 


i 


inv PpPiahts comprised these machines 
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| 
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se five plants were 
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f Schuvlkill, Pa.: C. W. and J. Pierce, Bris- 
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” ; ’ > . » Tee ’ ° 2 6s ] 7 , . 

X @. 186. You said in your 76tk answer, “ All these plants were 
putin on trial, the sale to be complete on the satisfactory working 
ol the apparatus for sixty da lf | understand you, no money 


; " " ° . 
; : ¢ . " 7 * | : + : "es ° ' 
Was Paula Io! the machines and LES which wer so returned 


A hat is correclL: no mMmonev Was paid for the machines ind 
Ltli pos 
(). 1S7. No money was 1 ible for either machines o1 lamps 
until after sixty days of satisfa ' working ? 


). 188. And the lamps, too, I suppose ? 
° , + . ' . + , . 
Yes. sir: undoubted| | should have said plant run satisfac 


X @. 189. I gather from your testimony that the dissatisfaction of 
+ , ‘ 
your customers was with the | imps ana not with the machine ls 
ar if aq 7 
A. It was with the resu 


190. Well, was your dissatisfaction with the lamps and not 


, ‘ ) 
WT } rie mMAaciine , Vv your reat) the gentlemen COMM Posing Lhe 
Hy ish | eciris Light Lo O} I? . phia 
:, ' ; ‘ : eatiiea , 
r unsel for defendants obi s on the ground that the Witness 


‘J 


ou mean at DOLL ti iMmmMmp and tie machine 


, : 
he current Was «iy rai itl the mAciIInG 


ry ; . 3 | bd 
mn other words. It was a mu Lipie cireutt machine 


\ 
s. Yes, sir; they were multiple-circuit machines 
X 


(). 194. And what was the objection entertained by you gentl 


‘ 
; : 
' . . reife cir lit eerit } ~ 
, y 
Sari (pty { pT) i f ifti- ’ Kans 


. + ’ + ’ iy | " ; ’ 
\ [It was much more ditheult to run a muiltiple-cireult machine 


Sal OTUyV that a singe rew machine 

X @. 195. Does this difficulty mantfest itself in the behavior of 
lamps when run in multiple cireuit? 

A li inight do so 

\ @. 196. Does it do so? 

\. Yes, sit 

\ LZ 197. How does the lamp behave? 

A 


: ! , sace | ’ , ® sy ‘| > , ] >) ese , : 
()ne lamp will influence anothet ina multiple-cireutt machine 
it Line mops are all wood. so that no bre ik occurs 1D any. vou might 


then run a multiple-circuit machine fairly well 

\ @. 198. What is this influence of one lamp upon another In a 
multiple eireuit; does it affect the steadiness of the hght* 

\. Yes, sir; if one lamp jerks another is very likely to follow 


A. No; I think that it is also injurious to the machine to run 
them so—i. e., in multiple circuit. 
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A. In such a case as that | th | should prefer the multiple 
circuit, because in the multiple a n addition to the throb or jerk 
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\ Q. 218. Now, suppose one of the sets of lamps to be run in 
series, the other In multiple circuit as before, dynamos of like 


capacity being used in the two cases, in which set of lamps will 
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road Co. and ¢ W. and .j Pierce were 
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iofield, and the Pennsylvania Rail- 
sold as a part of my busi- 


thers as the business of the Brush Electric Light Co. of 


jut the company succeeded you before the return 


the | ips is that vour re ection of 1t? 

A. Yes, s 

e-D. Q. 230. Will you produce a photograph of the “ head-light 
mentioned in the letter of the Telegraph Supply Co. to you, 

ted Sept. 19th, 1879, “ Exhibit Edgerton No. 3.” and state whence 

l ¢ photograph, and whether the lamp shown therein has 


tograph irom Mr. Stock ly, or the 


Klectric Light Co. of Cleveland, in September of 1879. It is 


: ’ . 2 
pv vO sh-p ittached to the solenoid cores by 

’ ; ’ , } 

- | | » Caroonh road 


offers the photograph In evidence, 
and the same is marked “ Defendants’ Exhibit Edgerton No, 
A. it., examiner.” 


N. H. EDGERTON, 
JAMES A. RENWICK, Examiner 
norning at Mr. J nner’s othee 


\ ‘ . ae a | f ‘¥ 
\ rORK, De ith, 1SS2—10.30 a. m 


~ > * 
‘ ae 4 r .. : , \V 7y* : \V ‘4 ' a 
° . " " o*% ; - ’ 7 i ‘ -_ 
ik =i >i ' i i] bpilady UU. itter, Esq... of 
: 
' " : ‘ " . ‘ i 1} : ° ." " 
MTISGCL IOT COTM] i “ATU, j \\ im A Jenner, lisq., of counsel 
let rt > 
+ ; pat ' 


it Ced O11] the part of the de- 
been by ms ilv cautioned and sworn to testify 
rut hing but the truth in the matter 

il by Mr. JENNER, says: 


residence, and occupation 7 
Kast Orange, New Jers g lam chief 
ehtsman of the U.S. ] ic Lighting Co., at Weston factory. 
vard | rive any directions to you, in or 
nual \ make drawings an | measurements of a cer- 
tric lamp; 1 lid, what did he say and do? 
yTave me dadlrectio $1] Yr me to go lo New York, to the 


of Bro \\ ‘ Viace, take exact measurements 
brush lamp | would tind there, have a correct drawing made of 
lamp afterwards. and a cort pattern, according to my draw- 
il Ul CADPCrimel tai sh } 


». Did you go to the office of Browne & Witter and see Mr. 


Witter: if vou did. what did Mr. Witter do 
A. 


Witter, who told me that the lan 


| went to the office of Messrs. Browne & Witter; saw there Mr. 
np in question was no longer at his 
{ 


19—314 


nd 2 
* j 
; 
en - 
- 
— o 
- f — - — 
= ‘ - 
on . 
~- 
- 
; 
- a 
“a 
— 
— 
. 
~ 
i - on ~ 
_ 
at 
- 
. - 
- 
a 
_— 
= _— f 
a -_ 
a . 
ome 
ll 
o 


= 2 
~ 
* 
° 
— 
ood 
sa 
; 
* 
- “ 
eg” . 


-— 
“ 
noes 
od 
. Pe 
= wre 
- 
od - 
ae * 
o 
~ a 
a e “ 
; 
a dl 


A, oe 
ed 
: 
; 
° Pi ° 
- 
‘ . 
- - 
4 _ 
7 - 
7 
s 
— 
il 
a 
—y 
— — 


. 
ae 
; 
. 
- 
a 
# 


— 
eo 
- oe te 
a 
° od 
— 
- 
om 
— 
; 
~ 
-” - 
; 
ee 
~ 
- - oem 
- 
- 
- 


al — 
627 


C. HARRISON CONDIT EL AL. 


Q. 7. When you saw the lamp on this occasion did it appear to 
e connected with a machine or in condition for burning? 
A. It was not in any connection with a machine, but all parts 


together just as the lamp would be that had been in 


| i Oo wv yer | 
se a shot me befor 
(). 5. Did 1 return the next morning to make your measure- 
ClILS iwings, and did Vou make them ? 
= ied th xt morning to the institute and took correct 
CaUSUPrel nts and sket hes of Line lamp. 
(). 9. What pains did you take that your measurements and 
“KROLCTICS SII id | iit 
JOG \. I had taken with me all the necessary instruments for 
the lamp apart and measure the parts up to thou- 
iLiis i “Uli ihe 
). LO And did you take thi lamp apart? 


() 11. Was a lamp econstructed under vour observation in accord- 


, = 
} ‘ , % » > : |< ; , : ’ 
measureme } | sketches 


rush Patented Lamp shown to the 


this t | t lal }) which wis SO constructed 4 
MAURICE A. MULLER. 


’ t , 
srr) ' ; Sw ne— 


JAMES A. RENWICK, Examiner. 


a New York, January 11, 1883. 
Met pursuant to adjournment, and adjourned to January 


Ni \\ Vi nh , ry lb. LSS3—11 0'¢] ck foreno rT} 


iness was take n. bv consent. in the 


LBB Tr, witnes 1} du ed Ol the part of the defend- 
‘autioned iit) sworh, lh answer 


‘ : oe ne . , 
‘Ir. JENNER, Says as follows: 


) 1. What is vour nam ive. residenee, and occupation 4 

A. Ph ps Abbott; thirty-three years; 57 Gates avenue, brook- 
Ivn, N. Y.: managing clerk in the law office of Wetmore, Jenner & 
u el for the defendants herein. 


Q. 2. Have you examined, in the Astor library, The Grand Dic- 


2. 2 
tionnaire Universel, by Pierre Larousse, and have you copied the 
| ions given by M. Larousse of the French word “ galvanisa- 
tio ind the word from which it is derived? If so, will you pro- 


duce thie COTY whe h You nade 
A. I went yesterday to the Astor library and examined the dic- 
tionarv referred to in the questio. [ produce a copy of the title page 


of the book examined by me. This copy which | produce is a true 
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L000 (The witness, Frank L. Pope, was examined at New York, 
July 11, 1882.) 


RANK L. Pore, a witness produced on the part of the defendants, 
having been by me first duly cantioned and sworn to testify the 
truth, the whole truth, and novnaing but the truth in the matter of 
controversy herein and being examined by Mr. JENNER, deposes 


| J \\ hat ls your name, re. re sidence. and occupation ? 
A. Frank L. Pope; 41; Ilmora, near Elizabeth, N. J.: solicitor 


yA \) What attention have you civen to the subject of electrical 
science and to its application In the various arts, and what practical 
experience have you had in the application of electricity in the arts, 
and what attention have you given to the particular subject of elec- 


tric lighting? 
| Pi ; a ‘ . : 7 : 
A. My experience in the practical! application of electricity to the 


arts has extended over a period of about twenty-five years, commenc- 


- , — =» ’ ’ a a 
Mme ihh tOos, Wien | was Ttirstemi loved as atelegraphie ope rator. which 
| j ; : ss , ' 
‘ ’ . + , . : . ~ -£ fs 6 
DOs a i jor some Iroul irs: atter this | pecame ASSISLANT 
’ ’ ; : ’ ’ . 
’ : ; . sey . y % >? : ’ : . : ‘ 
engineer of the American Telegraph Company, which, at that date, 
’ } , , ° . 
Was the principal OrganiZaAllon oO tne Kind In the eastern portion of 
: : 
the United States In this capacity | was constantly, employed in 
ducting experiments iol wepul si of determining the best iorm 
. } ‘ | | ’ 
ee ! Tr) inn is. DU = P 1) iii ors. and | it? like. Ana the 
- 
« ® j si 
t - rangement | ial service, and in this way becam« 
 - , + ' | 
i] ' ; Lt) i ' \ il ; | ' Aaa. \\ thy Lt} if) rite ib] rT) 3) 
: : ' | ! ’ 
Cle@cLricity Im all Draneches oT tel rapnyv. whieh at this time Was 1ts 
) lustrial apy [In 1867 I organized and perfected 
i aii ii , Pi ‘ i ii PT ch tiidé ,? i 
' 
i st system of telegrap reporting exchang quotations, 
: } 
= . I 4 it] pT) .) Prec rie Ty rere —weryt no 
LF - . 
’ : pr NCCLS, SO i vere Vel dill Lit oO SOLluttl il, 
’ ¢ i | ; ’ ys % + ; ’ HT ’ ‘ 7. zz | 1] ke ‘y 
ani I) LilIS WAMNer MN ith} ITiILVY WILE Lie ess Wel! nowt 
| Tap : ; ; ‘ : ’ ; " . “'— |. . Steer as . | | “7 
% / ,? ' ' Tpit spi €*1e*¢ ' » oe . ry ol ‘iti ricre isi | n | i} 
” 
[ a ime the electrician and solicit rof patents forthe Eleetrie 
: 
Railroad Signal Co. of N. Y.. and was emploved for several years In 
be ‘ I Ta at iti “Upper Le] i .? Lt} ‘ mstruction (1 ViirTious “Ystems 


ittomatic electric railroad signals invented by mvself and others. 
| | ga — } j 4] ‘ ' : , ‘ ? 
[In IS75 | entered the service of the Western Union and Gold and 
Stock Lels rraph (co. as an expert and ceneral adviser in 


+ : : Fig 
' . , bas ~ +7 sort I * = . 
nventions and patents reiating to tiie ditferent ranches ot teleg- 


relation to 


phy, part of my duties being to examine and report upon all 
VW Inventions of this cnaractel which came to my knowledge Or 
the knowledge of the officers of thi company. in this manner I 

juired a very complete knowledge of the progress of invention In 

s field both in this country and abroad. In 1880 I left the serv- 
ive of the telegraph companies and established myself in business 
asa solicitor of patents. My practice in this line has been almost 
exclusively in connection with inventions involving the practical 
application of electricity to the useful arts. 
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is 
5 
' ? ‘ } P . | | th _ + ‘ he ‘ ’ a 1 | , 
ne electrodes to approach each other ata rat approximateiy 
as the rate of consumption In any particular case, which 


y y , : ; *% 
would depend upon t streneth of the current his or- 
; 4 
’ ’ 
mor mechanism tol I \ ior «CLT electrods = towards each 
: fast as thev are consumed. in combination with the elec- 
" ; 

' . : : : ’% : s ’ ; : t , : > i . ; 

if r)s ay S Constil ité ~ +> ' fh. KRTIOW TUS fit} ' is Li lamp In 
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CarODON Is CONSUMCCA | certa n applications of the electric 
t, Such. lor example, as ht it uses, ll is essential that the 


uminous point shall coincide with the foeus of the lenses, and 
ic reflectors are « mplove d 
lighting large spaces, When 

) | 
vlobe or shade, 


’ 
; j be '% ; ‘ Baa ' | ’ ,\ ?* 
rit Cf MOCLIOT Witl Lit li}? | 


i if i 2. 
so that the light is thrown in all directions, this 1s not essential, 
I there I but one movabl electrode is employed, by which 
means the construction of th mp is considerably simplified. 


, ’ , e t ’ ; 
r tl nt than roads or pencils, and what other forms have 


Ri i Ing to tnear#»re ils t onlv. electrodes in the torm o! etr- 


; | } +’ ] ' ere | . 
tal liar piates ive been empiloved, the cireulal 


‘ I i I re i 4e ; ’ ‘i 73 

| iLes be ’¥ lla rr tO ADDI 4 ich other and al thre Same time 
turn on their axes, wl the rectangular plates have been actuated 
in such a manner that the parallel or nearly parallel edges of the 
respective electrodes have been caused to approach each other in 
sibs nt} , vy the saine manner ana Dy means of mechan Sti similar 
+ ‘ P pen 7 1s 


twit 

iat 
LISe* 
A 


o» WV ae +" s the are tormed when rectanguiar carvon piates are 


- e electrodes, and state whether there 1s an\ material adili- 


. ’ é : 
; : : . ’ 

e peLween the are ln such ¢ ises and when rods or penvciis ure 
; 
i 

lhe are 1s formed between the adjacent edges of the POSILIVe 

: : . , . 

hegatlve ¢ ctrodes DY Dringing them nto contact and then 

‘ .] " +] ; | 4b ‘ . , . 
rating tuem aS ih the case ol i@ penciis. Phe ar thus formed 


} 


’ : . } 
‘els along the space between the electrodes in a horizontal direc- 


tion until it reaches the end of the plates, when the latter are brought 
nearer togeth r by the automatic action of thi feeding apparatus, 
after which the are travels back again in the same manner. ‘There 
a b no essential d tlerene 11) t | 1) nciple of operation or character of 
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you make any references to 
to other circumstances 1D th 


Pla bchil LO ‘i 
’ ] | ; 
Present: Counsel as befo1 
‘ »7 ’ PeyT ) f ti 
: | ii H 


It was known, at least. 


row. at the same hour 


NI vi PRA, July | bth, 
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as long ago as 1850, and probably at a 


4 


sa solenoid an equivalent for an arma- 
I imp ana known LO be such to per- 
| date of said Brush patent, and can 
riuted publications or prior patents or 


ie confirmation of your opinion? 


' tion of the witness. Frank I. 
©] i having a movabi core and the 


‘ ’ : : 
Com on els O-mag L Wi i LV‘ described naving fixed Cores 
na rmature capab } towards its poies, have long 
ter" } i j wT CoV) ) i) i \ Fa i*t?s ate. OoTaLy iT} electric unre 
li] put I) ¢ lectro-motors = T¢ egrap! ic recelving rmstru- 
. ’ ’ ’ . j i is * 
ments, and other machi ert Kinds operated or controled 
se 7 i or 
DY elect! i LIStN I . FF note Bil. OF the different 
forms of lamps patent ed in the printed publications to 
’ 
' ’ , . A 
which I | ve reterred ft i and common etlectro-Inagnet 
’ ’ ‘ | } . 
might ¢ I them be itlerentiy without affecting the re- 
‘ T)] \ ' j Lie Wi ; Lue requisit Si Ze and pro- 
: wean eee . without the least dif 
i ! sf ; \\ ‘ ' ; eCTmines ‘3 sat at Ait it il i ii 
ry\ ry Tw ’ ~ ’ j 
' . t ; ’ ’ ‘ 
I Lie Sspecirocatlion shh patent ol f rah, No Hoo, Of 
‘iz | ' ' ' ’ ™~ rir, trig ry) 
, Wi ‘ iW » . 1 1} | ij . eid | i Cie i at ar paaTDD DD 
described and illustrat . electro-magnet with Uuxed cores 
; i se f)' Tpie ari | i ‘ Ci ress Lah ttt Libiit | ate Lc] oO ull 
’ } 
el 1 net a eol; and ina pritted work 
} i te ‘ i i> | 1] z Li Lowe tht rit (jes Fe lectro- 
: > om - 7 : — | 
\] eftismu bv Dr. J i) paces ojo and o7¢4, the eerrin iamp 
’ ’ ’ ' ’ ’ ; 
2 scrip ped na St1 ld and movavie core Lhe 
} Tt . . } - 
‘ ae ‘ ¢>] . ¢ | Li ‘ wey Tool ~ -TTi Lors Whiiappea Irom descrip- 
: ; : " ; . . 
i] ~ ‘ineures ot ty cnines of this charactel which | 
] } ] : \ ” , j , | 
fit i the twelfth edit i) ila il oF Magnetism, publis per 
’ ; - = | . , ‘ . | . P 
I OSL nh LOwWs J J in eleclro-mMotel in whicha 
+ 
101s tly-wlhe sturn | rnate action upon an oscillating 
‘ ; . , Ba, Bare. +) ° : . = i 
1) i) ¢) We Cop | ir iTicus nmaAvVIINY xX et COTeS ali 
; ls . aT i ly + 
I ‘ riact s WHIcT) I rigiadiy attached to tne Osell- 
] , : id ‘ " .* FJ +) "sy ‘ | 
| ne POT tt) nag ss.) . if Wot . a MOovo!l iS figured fhe 
described having two sole! ls with movable cores, in which the 
; ] : : — a » 
attachment of the cores to Os iting beam 1s effected by a link. 
Che same « muivaiency appeurs r example, In telegraphic relays. 
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‘elay 1s shown navin 
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f Dub, already mentioned, a teie- 


g an electro-magnet, with fixed cores 


_ 
on 
cont. 
- 
ead 
~ 
* 
o- 
. 
wee 
~ 
aa 
antl 
a 


on 
- oe 
i 
, ; 
f 
~ he 


ss 
™ re 
~s 
om 


s 
° 
oun 
A 
- = 
. 
ome 
j — a 


. —— 
-“ 
~ - 
- — 
~ —e 
_- - 
—— . = 
> i 
a ‘ - 
— oo 
- 
no ; 
—_ 
— 
- 
. 
o 


a 
- J * 
“ mene ob 
“~ 
- 
~ = on 


~ oe 
wo 
— 
— 
. 7 
— 4 


— — 
- . ee 
a ~— *> 
- aot 
oe 
“a ; 
— . 
; 
ot 
- 7 
s~- 
“ oe 
yaa = 
. ~ 
mg ml 
— 
- oe 
—— 7 
— 
ed ~~ r 
a 
+ - 
ow 
od 
“« 
~ - 
- —! 
; 
; ° 
—) 
. - a 
nom if >. = - 
— r Z 
— 
~~ 
4 ~~ 


; 
j 
~~ 
, 
_— hj 
_ 
- - 


C. HARRISON CONDIT ET AL. 639 


springs, operating as they do in the said Brush patented lamp, were 
nown to persons skilled in the art prior tothe date of said Brush 


; 


> 


, 


patent, and will you give instances of their use‘ 
Ty te Staite for electric are lamps. N 

: ) Staite for electric are lamps, No. 

1015 634, of 1853, shows a solenoid the movable core of which Is 


oe 
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—~ 

ome 
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ported by an adjustable spiral spring against the action 


23 Q. And is th operation of the adjustable sustaining spring 

the Staite patent just referred to by you substantially the same 
as the adjustabl sustaining 8s] os Oo] the said Brush patent? 

A The specification of Brush states that the core — partially sup- 


ported within the helix by means of springs c, whose tension Is regu- 

lated, ete. The spyral spring wh in the patent of Staite per- 

forms the same function of sustaining the core within the helix in 
pposition to gravity, and its t on is adjusted in substantially the 
i manne! 


24. The fourth element f tl Brush patented lamp which you 
mentioned is a clamp acting upon the eylindrical rod which forms 
a part of the movable carbon-! ler and consisting of a ring hav- 

an open of a little or Le] liameter than the diameter of the 
rod, \\ as the LIs¢ of SUCTII ms ih ¢ lectric “ure lamps known Lo 
persons skilled in the art prior 1 LHe late of said Brush patent, and 


. “ ’ : ' : 2 . > 
A Phi application of the ring clamp tor the purpose of impart- 


L Ii rmittent movement t i.smooth rod connected to or rorm- 
1} part OF tin carbon-holdet i an electric are lamp was known 
prior to the date of the pat f Brush | find an example of its 
use Im thi British patent of Slater and Watson, No. 212, of 1852, in 
\ hal 0 clamp Is attach i to the armature of an electro-magnet 
g upon the carbon-holder in the same manner, for the same 
purpose, and with the same effect as the ring clamp of the Brush 
natent 


i ee 
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| k fendants’ Exhibits White Lamps No. 1 
i] NO 2 and also the exhibit marked W hite Lamp; also defend- 
nts exhibits Haves’ Origit il and Hayes Duplicate Lamp, and 
state whether you find in said lamps a clamp substantially the same 
as the ring clamp of the Brush patent. If there are any differences 
Willi You state what th y are In the case of Defendants’ 

1016 Exhibit Hayes’ Original Lamp you may assume that in place 
the lifting clutch which is now 1n the lamp there Is a clamp 
“Defendants exhibit Original Clutch” and connected with the 
rmature cores in the same manner as in the case of “Defendants’ 


, 


f said lamps a ring clamp substantially the 


<i =. 
same as that of the Brush patent in construction, mode of opera- 
t) ind result The only differences are that the clamps in the 


exhibits have a rectangular opening and work upon a square rod 

ad of | jar opening and working upon a cylindri- 
cal rod, as in the patent. Each of the clamps in the several exhibits 
is provided with a projecting tail or handle by which it 1s moved, 
but this is not an essential difference, as it is the same as if a ring 
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ill now proceed to demonstrate the same by ref- 
dified dev shown in Fig. 6 of the drawings. 
ehelix; C,the core of iron; D, the clamping ring, 


. — ] : , 
ing a road a CLi\ dl « ontroiling the movements 
} + } ' , ' " ' ‘ *1 . iy ti 
rod b, ho ilng le Cca;rt i ‘ IS a Spring, iliving up Ole 
i thering DV simila . vwure U in frig l.and the adjust- 
| |)! ~ te | at a } heretofore specified 
thist ficat he mot f the core C is transmitted to the 
- nti us | | “tl bed 
m $s pa pi itis it the patentee considers the 
* " ‘¢ ’ ' ’ " ’ ¢ ’ > | : * 
le corte . le CAUPVOM-LOLUe! 
neo substan forms: and, as | have before 
a vy essential ditt between the two forms 18 ln tbls 
; } 
I CONSLFUCLIO! mie of operation ol Lbe Clamping 
,* " ‘ ,* ui” .* 
= | | | \ | ™s - ' i . fi DrLs : \\ nite Lamp NO. ® 
i : " 4 | } ' : 
e | 1) Ni 2 I \\ imp as in wine second iorm 
; a 
’ ’ “ . 
| the patent an y difference 1s that the spring C’ 
’ . : - . 
»ot the p t th a 1 of which is to tilt the ring by 
ilsedve on the opp Le Slat i the rodirom the stop, 1S replaced 
\ L while iS upon | rig n precisely tne same mannher, 
er to do w 1 it is} | the edge of the ring and on the 
~ OF tn I i as - reoyv thre dropping of that edge 
: 7 
' ¥ ,% ’ ’ ry *«) +} ’ ’ 
| yr unde welght raises the opposite edge, 
no the yin if ilar clamping position, with its 
POStL Part u atn | | preciselv as shown In ng ire 0 
, , , $ 
). What is your opinio! lo the equivalency of weighting 
- : . : . ' 
le of the rn . Ci f the said White lamps, 
‘ ’ '> ’ 
nad ti a) ss rico. 6 of the brush patent 
: 
\. The t tional valents. The 
‘ if) i* ' ‘. On i] \ ti si 11eT i it 
a ; . ‘% ’ ; ‘} ’ tl 
Ot ' > WU af ‘ Lngulae f ~ Oil Withh rele©r- 
7 
rod, In o1 | imping, and to do this the 
rf ring W the stop must | wwered and 
, : 
) te eda sed if make the slightest difference 
(pile fyi Coty ; | =i ynetnel ‘J i* CCl ore is ri sed 
, 
lifter, such asa s posite edge lowered by a weight 
> > 
aienceyv Lie Sy} rit ior sucn PUPPOst has been 
; ’ 
centul 
; ’ + 
g. in that form ol t Fig. 1 of the Brush patent 
’ : 
a} ‘ ! | ~ 4 i it. if ’ | ’ a Tiny rod Wiis Lioat 
7’? ’ : ’ t 7 s] . . ; 3 } 
“4 ' 7% , , iif : ' 1?) Salita TUS 
4 & . es , " ‘ i 
i was, W \ Instance or the use ol the 
: 2 ‘ 
; | ; ™ f ’ 
\ | ‘ ' ; , 
‘ 4 “=. : r yy)? ’ ’ , bys | «Fy 
> | ' “4 NW RCAEDE DD? UP i i Pavel is Uti’ 
se | Wing : fr iogs out ot the water at 
. ii | Line rca np for the purpose of im- 
0 ‘ . +, : ru ’ " ’ : In) Ore directi 1) iQ) il emooth 
rod ng itina ilar position so as to clamp the 
_ ; ' : 
j : e% » 4 " i ¢ : fy , ’ re ’ ly sale . ig t] " 
: oe » * \ ? theta ' : . | P= LIC perpenaiculal i‘) if 
; : : 
, i S : 
oraer to s ireel\ up it, ANG SO On alternately, is known 
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The said exhibit is marked “ Defendants’ Exhibit Slater and Wat- 
or] Patent, J. A. R., examiner.” 

Defendants’ counsel also offers in evidence certified copy French 
letters patent to s ud Ser a | Watson. No. ] 7S. dated November 
9th, 1852, and the drawings accompanying the same. The same 
are marked “ Defendants’ Exh t Slater and Watson Krench Pat- 
ent, J. A. R., examiner.” 

Defendants’ counsel also offers in evidence translation of said 
Slater and Watson French patent, No. 14978, dated November 19th, 
1852. The same is marked “ Defendants’ Exhibit Translation of 
Slater and Watson French Patent, J. A. R., examiner.” 

It is understood that with 1 ect to this exhibit the defendants 
are to prove that the same is a correct translation, and the nigh t of 


: > 7 | ’ : ’ : lead : > ty ; ,Y ve a } ’ ) 
( pTPLT) PTTL TILS te) pyre if) Tie : | HILICLION ln evidence {>i Live ‘ x hibits 
i : os . i , : . ' ; I) 
is reserved until defendants shall have made t ate gene 
4 )~ I oa * " i? . _- " 8 . > .* J 
LO Defendants’ counsel also offers in evidence cert lied copy of 
Ra's ie } i -* 9 , + > * » ¢ | j } HT 4 af Ni 
PsLISFiIStl I@UVLCTS PMAcetl L ited to Jonn ii ohnnson., ~), 
i} ~ - ’ yo] | 4 . : ‘ Ta. ys ’,y 7 
» Ol A IPUSL £200, 1Oi, ANU GATAWTNYGs ACCOMIPDANVING the same. 
’ 
we same are marked |) end ~ IExhibit Johnson Knglish Pat- 


Defendants’ counsel also offers in evidence certified copy of En- 
Isih letters patent granted W. E. Staite and W. Petrie, No. L277 2, 

. ' » 1849. and drawings accompanying the same 
The same are marked “ Defendants’ Exhibit Staite and Petrie En- 


ia fendal ts’ counsel iso otfers in evidence certified COpy of Kn- 
vlish letters patent granted Wm. Ldwards Staite, No. 12212. of July 
dal ‘ | | : — ‘] a. j . | : 
121 IS4S nd, GrawilheYes a : Vilig vie saine, which are marked 


‘Defendants’ Exhibit Staite English Patent of 1848. J. A. R. ex- 
, ‘ 


minet 
Defendants’ counsel also offe n evidence certified copy of En- 
vy sh letters patent gran LP. \ lodocius, No Ljol of July loth 
LSbo and \ IWlLnNGSs i mmpanving vone same. he sa ne are marked 
|) fendants IExhit t Jod is Kk sh Patent, J \ R.. examiner 
Defendants’ counsel also offers in evidence certifi d copy of Kkn- 
clish letters patent granted to Wm. E. Staite, No. 1178 date d July 
sd. 1847. and drawings accompanving the same Th same are 


marked “Ty fendants kexhibil Stille Patent of 1847. a. A. t., ex- 


Defendants’ counsel also offers certified copy of English letters 
itent granted to F. N. A. Chauvin, L. H. Goizet, and Alfred Aubry, 
No. 2410, of July 3d, 1875 he same are marked “ Defend- 

1026 ants’ Exhibit Chauvin fa olish Patent, J. A. R , examiner.” 
Le ft ndants COULS* als offers in « vidence cr rtified cr ps of 


tha specincation and drawl iy the matter of the Krench patent 
eranted A. M. Gramme. No. 51023. of August 3lst. 1861. The same 


are marked “ Defendants’ Exhibit Gramme French Patent of 1861, 
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offers in evidence certified copy of En- 
glish letters patent granted to Richard Werdermann, No. 4805, of 
1876, and drawings accompanying the same. ‘The same 
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also in the French patent of Watson and Slater referred to in 


L025 inv last answer The hree White lamps and the two Hayes 
lamps also cont idjustablestops of this kind. A fixed stop 
s shown in Staite’s patent, No. 634, of 1853. The lamp shown 1n 
the British patent of Slater and Watson has a device which ts pre- 
cisely the mechanical equivalent of an adjustable stop. ‘This device 
consists of an adjustable pedestal or floor, upon which the armatures 
i clutehes re SUDDPO ted, ma which enables them to be moved to 
ror iess dist tit rol the poles of the electro-magnet, 

Vii iv the length of t! ire ls regulated. 


356 0. Was thie Ls ind operation ol adjustable stops for limiting 


f the are known | r to the date of said Watson and 
patent; if it was, will you give an example of an ad- 
lor such purpose prior to sald date? 

Lioberts : of prior date to that of Watson 


n the Roberts | t is the stop an adjustable screw ? 


3Q. I ur opinion, ist lescription of the adjustable stops 
vh d from the Watson. and Slater French patent sufh- 
ciel have enabled any one skilled in the art to put into a lamp 
construe iccording to tl lescription in that patent adjustable 
SLO! i] rin 1 Lia istable stops do In he 
t the Wats Siater French lamp, without refer- 
ryneg ies t thie 
A. I hay » doubt that the deseription 1s entirely sufficient. 
39 Q. The seventh element of the Brush patented lamp which you 
mi was a fixed stop, tl e functi n of which 1s to act with the 
clamp ring In a direction o site to the action of the lifter, and 
Linus UI »LEIC CiUu ie rel ise 1ts ras} upon thi rod. 


Lovo ant 
ciil 
ote 

1. Sus 

c it) 

eiater and 
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e*e} oo ' 
. 
7} Bree. 
s si ; a 
: — | be 
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= 7 j — 
4 
-~ if ,7 
; ii} 
> ; , ¢ 
| ; ~ 
i 4 
cy =?) =i? 
a { . 
t _ 
’ 
Ll q). | 
"¢ 
, 
lish Patent 
hi i aa i sat 


‘ou find de 


as such a stop and so operating known in the art prior to 


] , -. : , , ] + eal : . 
date of said Brush patent: and. 1 SO, Wlll Vou mention 
Vill ) pie Or tie SAéal 
— an. ae | , , Lisl _ 
LL device 1s tound 1n @l Lne iamps in wrniecn the rig 
- } | — ’ . } - 
iv torm 18 einpioved such, Io! CAA DIC, Aas the British 


Watson patent. the French Watson and Slater, and the 


. 


eferring now to the claims of the said Brush patent, what 
derstand to de the thi y claimed in the 6th claim thereof 4 


lerstand the subject-matter of the claim to bean annular 


able of grasping and moving a carbon-holder which is 


| to operate in substantially in the same 
it described in the specification—that Is to say, which 
I ering upon the ate upon Oppo- 
nderstand that the word annular neces- 
es that the clamp should be circular, but simply 


uuld extend around the ecarbon-holder so as to be able to 


‘ ’ _ . 
nultaneously on opposite sides. 
. ; 


lease louk at Defendants’ Exhibits Slater and Watson Eng- 


and Watson and Slater Kk rench Patent and state whether 
scribed therein an annular clamp substantially the same 
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} } : =e. — : } 7 
as the annular clamp described in said Brush patent and particularly 


" ’ j . _ j - ° + . . : ; . . ’ 
referred to in the 6th claim thereof, and give your reasons for any 
OpimmMions you may express 

4 ;, r . : ; r 4 . } 

A. In figure 1 of drawings of Slater and Watson’s British 

° } 4 ’ 

patent a side ecievation oF the apparatus Is given, Snowing the rod 
'? I ‘ = ’ : hy led : 1a) | +] : | ' , 7 t | ) _ iy ‘lay ps 
Lb LTC LO Liat CHarvovon-tiOorder alist vit CAL riol i i rill’ Cia ih} . 

j : ] i : »% ton I 
Ol which t I ire tw mounted upon tiie extremities of horizontal 
} wae . 
levers un iesecril mcontained In the specification 18 as 1lollows 


ai ArimMacrures I] | are attache ij to brass le Vers Ii! Hi! which are 


fitted with eves through which the rod D passes freely when induc- 
LIOh Ce“uses ut when the current passes through the macnet the 

outer extremities of the compound levers H' H! are raised 
L030 nd their eyes simultaneously grasp the rod D, which is thus 

held at a proper elevation; but when the current is broken 
thr evers assume a ii rizontal Position and allow the rod LO drop 
down. which effeets a re-establishment of contact between the elec- 
trode | understand the expression, eyes, to mean a hole formed 
in the end of the brass lever of such size as to permit the rod to pass 
Ireelyv through it when the sides of thi hol fire parallel tO tie sides 
‘ ti ' : ive } t | ‘ 1] = ti : ? 
Or tie Toa such size as that the eve w ib PTASp | We rou Wiletl 
Ohne Is p wed at an ingie bo thr other. The drawing accompanying 


at 
— 
— 

— 
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ee 5 
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; 

— 
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— 

_ 

- 

” 

— 


yits this portion of the 


tip} 
+ 
oo on 1] 7 i} ; avs » of Brit | — hil 
Stantiaily the same as that accompanying Li@ = PPIs patent Willie 
} j ’ | } } ’ 
° . ‘ j ; ’ : 9 7 7 . 7; P e , 7. ; . 
an additional pian view ts given, showing the annular form ot tlie 
’ 

’ , ’ . } ree ¥ , . 
clamp and a cross-section of the carbon-holder. The deseription 
wW file | ’ ; ‘i ry " } *, " ' li» ‘ny t | “olny frye . ‘ ! | 

Lb appears In Live LNSsiatlon OF SalG paten lereihberore Fereres 
: - , } ’ . 
LO 18S as IOLIOWS yy are copper eet, having holes pierced at tnell 

. " »yty + " tina cy é i . } » 7% +} . : ; ‘% goed - 

CA Chnities lor Loe Passage OT the rod, DU ne ror Is 110) Ith COTILACI 
’ " , 

| ‘ , ; ' *\l« 

Wirth them nd slips freely between them when thev rest in the hor 


zontal position shown in the drawing The operation is «a scribed 
~ follow ~ oa \\ hie 1) thy electric curr ni passes through the e| 
Inagnet ¢ ¢ it attracts the armatures e e by a force which depends on 
the intensity of the current. Now, as the armatures are not directl\ 
iral below Lhe poles ol the magnet, it follows that the parts Wi 


geen > 


‘ ; dl ‘ 

Sa. Cae Wee ) Oe Oa. nes 
tit tier: ? te. Lint pris »% ii Aye «UME Lis | powerlully attracted " CUiisc- 
’ ryt ‘ . " " ‘i ; ‘| sa? ye : . f ti 4 hicl rs) ’ 
quently | laippens toatl the outer parts of the pilates, which are Situ- 
» * | ;+s% , ' ] i . ° i : »¢ | : 
ated iurther from the rod, will be raised before the inner parts, which 


it i sf | ; 
rt} ery) i} ] , j ' ‘} 7 ] . 7) . . ry } 
Lit bid«il i ' = Lu? ss ‘ if “eeie Wi } Lilet ¢*4 £F =. Wriiicti Wiiil 
, rs , 

Live 1} i> 1} ttue {)T) ] | iV Bee rive | ITeTioO}l hy ett CL oO} Tne 7 iZ ny 

: ; ] . l, , 

‘ I i VV Oe LO fT) Lil firm and LO peru Ltne maucrvion 

} ; . 7 ' ; 
1051 of the magnet to raise the poles sufficiently to proauce the 
. : 
yoltal +] a searu tar ¢] . [Tok f t] licriaé | find 
' sita s ; i ; : i | “I it | Ol O| i pio es . 
. 
ao, 4 | ; } } " i 
Ih LHeSse WOTdUs WH) i | e quoted, taken In connect Lf) thie 
e 
} 7 
HCCO] Ppraury 1i¢ i] I j iiid] suftie Cri Giesc] }) iT) c}i citi iill- 
. sal ie l. >) : ‘ >, : ”® : ] . m 7 ry . j - +} 
nui@r Clamp aday (] erasp and move a carbon-hoider DV Ltt 
: ‘ . 

epee | i | 7)? + —F. | ' rm . sa ; ’ 
cliid’ cil . et is eaves UPON sald Carbdon-nolder SUUSLAL 
. | 7 > 
tially as described i shown in the Brush patent 


12 @. Will you look at defendants’ exhibits, the three White 
ind state whether you 


mie 


lamps, and also the Hayes duplicate lamp, 
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find therein an annular clamp substantially the same as that shown 
and described in said brush patent and particularly shown In said 
j claim ? 

A. | find a clamp which is the same in each of the exhibits men- 
tioned, and which is substantia the same as that deseribed in the 
patent and claimed in the 6th « m thereof. It is true that this 
clamp is not literally an annular clamp, but is of a rectangular 
form, being made so 1n order t rrespond to the rod which it acts 
eCCLION, This difference, how- 
ever, is wholly immaterial and does not in the smallest degree affect 


Lue principle or mode Of Operation or result lt grasps the square 
| | ’ ~ . ' les . 
rod DV anguiar Impingement upon ls opposite sides Precise: “as 
‘ ‘ » & . 
the annular clamp grasps the « ndrical rod 
;*) ‘ . J | ; P ; 4™= : ] ] , 
to J in a: “Ald CXULOLLUS : pit W hite lamps, does the clamp 
. i i 
, , : ‘ i ® | ' ! nm * ] ‘ } j - * 
orip the rod 1tsell or a sieeve W 1 holds the rod ind, 1f the latter, 


| bas > > * . : +7 7 Y > > | ° 
does thois circumstance make inv ditierence 1n the Opliil m1 VOU 1aAVe 


Is ‘ Xpressed 
A. In the exhibits mentioned the clamp acts upon a sleeve or 
oOutel hi LI within whi hy the carbon holder proper is enclosed : but, 


as the tatter 18 fitted tightiv within the tormer sv that the LWwo move 
tovether as if rigidly united. | have not considered it necessary to 


reter to the distinetion i is construction has no influence 


‘ ‘ } ' | | . } 7 e% 
L062 whatever upon tli ms which | have described, V1Z., 
. : 
a s? , > 
the movement of the Ca m-hoider and of the clamp. 


lt Q. In which of the defendants’ exhibits which you have men- 

ned as containing a clamp substantially the same as the clamp 
claimed in the sixth claim does the clamp lft the carbon-holder, 
and what is the result produced by the clamp lifting the carbon. 


A. The clamp shown in the British patent of Slater and Watson 
and in the Freneh patent of Watson and Slater. 4@ well as in thetwo 
Hayes clamps, acts both iocrasp and to lift thre ecarbon-li der. and 


i} ; . . i | . } | — 
Lie ellect thereby produced Is to separate the electrodes, and thereby 


; ; ; ’ ? ’ 
5 (. Is there any other or different result than the one you have 


l)si Tile ntions produced hy Live : iting Oo; the rod ny the clamp itl 
rure 1 of said Brush patent? 


A. No other or different result Che result is identical in both 


cases, and 1s produ ed in the same way. 

bt) (J is thet inv difference in operation and result between the 
clamp acting upon the carbon rod in the White lamps and the clamp 
i figure 6 of the Brush patent 


. . - 
A lthh UNA »aliscover An lifference whatever. 


| \ ; ‘ . ‘| ; : j : ‘, +o ° ° 
ti . What is the operation h forms—that Is, In figure 6 of 


’ , 
: ; . : : F 8 . , sy 
Adjourned to meet to-morrow at the sam hout and piace, 
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dapted to be raised by a lifter secured thereto, substantially as set 
| understand the clamp referred to in this claim, taking 
consideration the disclaimer, to mean a ring clamp which sur- 
the ecarbon-holder and acts by angular impingement against 
site sides By the term ring clamp I do not mean to imply 
clamp must necessari| circular, but merely that it shall 
u surround or encir the earbon-holder. The language 
iim with refere to | lifter is ambiguous, and it is diffi- 
letermine with certainty what is meant. The words “a lifter 
t reto mav mean | t the lifter 1s secured to the « lamp, 
‘ , 7 ; 
3 construction s lig. 6; or it may equally well 
| Ss secur©re i to 1 vhich 1s thi construction shown 
figures 1,2, and 3 from the manner in which the 
irts operat fms ey ecessury 1h OOLN forms that the 
tter should be seeu » Line champing ring, or at least 
: 
i to 1tLIn a manner W ipies 16 to tit if and thereby 
to grasp the earbon-h r: while, on the other hand, it ts 
ntial that it should | ed in anv manner directly to 
nasmuch as in r Ht lifter is wholly independent of 
llence, In mv oj the combination intended to be 
CONSISLS OF TOU! e| ' \ Live carbon hol ler. the core, 
p surrounding the « der and acting thereupon by 
mplngement | being independent of the core (which | 
nd to mean being pable of independent movement), and 
secured to or a the clamp to place the same in 
r position WwW Ssaryvy to enable L tO @rasn the 
older 
Do you find ina fendants’ exhibits, and in which 
tt) Sibtyve ( , | nents ma f mbined iT) the 
mer as th Sale 1 Cialtt d imei ist claim of 
n patent? And] ur reasons for any opinion 
express 
y to the ter | claim the only interpretation that 
a to lrypis spect to tl struction and 
L OF Ui is in) last answer, | find substan- 
Sime comouoirmatio tS acting upon each othe mn 
’ ’ 
wiv tne sam ' iucing the sam result in the 


7 7 
: 
if Haves’ O Lamp, and lLlaves Duplicate 
: , ' ; 
f Si nnd a caroon-ti ide part ot 
i» ‘y | : i ° ti 1 
, , , : ary ’ novabile rs 1) the W I biti 
} ' . + ti ae ’ | ayy "ttt ine 
i ii? | i] : i ri if ' yi itl ry itl 
+ > , : 
n-holder, bemg so tructed as to grasp the same by 
: ’ i +} 7. 7. ’ ; } Batis 
2. ij ii eeie. ~ 3438 8... s11es, } it i) i Litit) UCL 
. ' y 
uiv tie sam mn construction and mode ot operation as the 
’ 
= toer' | t ¢i -| ryit | iat a 
iit’ {>i iif Pil ' | i . § { ; Pi : t= eXTITDOILS Lie CiathDp is 
: a 
, " ' } 
ipted to be raised or placed In an angular position lo grasp 
i j 


carbon-holder bv a lifter secured to the clamp In such a 
as to impart the necessary angular movement thereto. In 
W hite lan the lifter consists of a weight attached to one 


being, in respect to its principle of opera- 
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son the pole of the xed core forms a Stop for limiting the length ol 
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illed in the art and W ithout 
: | ‘our opinion? 

A. the f hang suo =i s mere ly one of mechanical form or 
construction, and could have been: made by any mechanie without 
the necessity of any ex perim Laat n whatever. he two equivalent 

forms of construction have been well known as such in elec- 
LO4Y ro-macnetic machinery for the last 30 or 40 years. i have 


? . 
thereto have been made bv a person s 


a 


totore gvlven several e) LL pies of this in mv answer to 
he most elementary knowledge of mechanies 


rkman that when motion 1s required to be com- 
municated Irom one body movy rinast raight line to another body 
fa el i. flexible or articulated connection 

LUSL ] CSSUT LI ve ecm] love | ior thie purpose. 


6a Q. If the said substitution and modification mentioned in the 
iestion and answer but ot should be made, how would the 


; 1 operate as compared with their present form? 
A. It would make no material difference in their operation Lney 


would work quite as well in that form as in the form described. 

57 Q. What do vou understand to be the combination of elements 
described in said Brush patent and particularly referred — in the sec- 
iim thereof. keeping in mind, as before, said disclaimer ? 

A rmMaderstanad Lone COMVDINALION imed to consist oftwo elements : 
lst, a clamp grasping the carbon-holder by angular impingement 
cit) moving voerew ith when th arbon-holder moves to separate the 

| l, an adjustable stop against which either the 
clarap, the core, or some portion of the apparatus m ving with said 


f linpanda core is mad LO LERPPLTI re, and thus limit the normal 


ienoth of th irc so as to Di iterruption tin the flow of the 
~ i . 
t rie 


58 (. Do you find in any of the defendants’ exhibits, and in which 
. ‘ ; 5 | ? 

of them, the same combination of elements Combine | in the same 

, ' ' , . 

matuner as nentioned In sald cond claim, and please state .yout 


A. 1 yt hh form . of th invention d scribed in the Brus h patent 
ie clamp impinges upon the adjnstable stop and thereby limits the 
tion in one direction of the clamp, the carbon-holder, the core, 
and the movable electrods he specification, however, intimates 

that the stop may be applied in such manner as to act directly 
10483 upon the core itself and still be within the terms of the claim. 

| find several examples among the exhibits in which a ek 
substantially the same in construction and mode of Op ration as the 
clamp D of the patent Is nade to lmpinge agall ist an adjustable 


stop or its mechanical equivalent for the purpose of preventing an 
indue separation of the electrodes. In the French patentof Watson 


and Slater such a stop is described in combination with a ring 


. + ° © - ; i. 

clainp, the construction and arrangement bdelng substantially iike 
| e 9 

that of the Brush patent In the British patent of Slater and Wat- 


the arc, while the adjustability is secured by making the lower floor 
: up and down, which produces pre- 


s 


which trips the clamp movable 
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defendants’ exhibits the same 


. , ‘ . . ‘+ .% . } j o¢ : : 
combination ot erements, nciuaineg the tripping device, which 
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62 Q. Do vou fin 


4 


| ,and combined in the same 
ras the comoin itloOn) m in said third Cciaim, keeping in 


4 _* : ' * > s* »e ’ : , F sy " ; . . | ’ 
irned to meet to-morrow | i@ SOHC hou and piace 


New York, July 20th, 1S82—11 a. m 


nner, 3 or couns fendants 
ComomaAtION OF LD Lnird claim embraces the same ele- 
as the combination of the second claim, with the addition of 
vable core or armature and the fixed lower stop or floor. 
is t ive SLAW 3 is inciu rt ln tne claim OV necessary lmpli- 
| find the four elem his claim combined inthe same 
i | i\ LI Sime iu ‘' ch Is uscl Ly ltothem bv the 
f sald claim in the | 1) patent of Watson and Slater 
a Lishh pMNatent OF Sater and \ atson,. and it} the exhibits 
Lamp No 1” “White Lamp No. 2” and Bs White Lamp 
riginal Haves Lamp ind “ Duplicate Hayes Lamp.” In 
| Brit pa | to the movable core of th: 
| 
natent | e armature acting In conjunc- 
imxed nh ul st-named exhibits the solenoid 
yl 3 eruploved ie Brush patent. In all other 
| 
. Lavell - i the second claim riven in nv 
to the SSt 20 to this claim 
Please desis ) lants’ exhibits referred to by 
vour last vel 1 respectively correspond to 


ler moving with ening of the upright solenoid, 
C] Seu . — and plac at thie base of the 
} | } | ~ il miate Ql a) iss witt il SCilli- 
i I ; — | . — ] ‘ _ 
TO ii i} i {) shies Whonilell SUTTOUNCS Aa FeCc- 
rod moving with | rcarbon-holder. The adjustable 
thumb serew wil | head of brass passing loosely 
ted ina bracket mounted upon 
Pr. ¥ ' moves the rectangular rod ol 
Lin! \ stop or floor 1n an annular 

. " 
y FOU x form upon the top ol the 
Deli | eLWO Haves lamps thie Woyv- 
I i s €] eu I j ire milace iain i horizontal posi- 
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xhibits the parts which correspond to we elements of said 5th 
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et action In the French pate f Watson and Slater and 
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moved DY the attraction of an eleetro-ma et When an 
urrent traverses the ec of the eleetro-m net its armature 
acted and moves towards the poles, carrying the clamp along 
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i causing the clamp first to grasp and then to move the 
at r In the exhib Ls 3 ives Original! and H Lyi ~ Dup 


— . or ' , ~* . ' ao I ; - 
imps, assuming the ciamp in both Lo be substan ially the 


} Pr ; . . ’ . 
he clamp of the Brush patent, the movement of the core 


the attractive influene f the solenoid, communieates its 


i — i] : = ' . ey ae ] * i eral ° , 
LO the ciamp througn a tievel and blNR, and thereDv causes 


Oy, | What do vou understand to be the combination ol 
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ments described in the specification of said Brush patent, 
: ; — ’ ‘“ 
iL part tlarly referred to in the 7th claim thereof 
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ty COnd get On. resp : heh he mochliveesl nevative 
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untry or described in printed publications or patents 
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icting the current into or out of electrical apparatus of 
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: ’ i . | 4 , ‘ . -, TT " : 
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: , . . eat ‘ 
mals In most cases consist of a piece ol metal perforated witha 


to which a conducting wire may be inserted and secured 
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answer to bt the suspend 
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. 1. 
mp as such hooks or loops 
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\. By the express terms of the 
, , 1} . 
neluded as well as sus] 
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1} a gas | ars designs | ance. 
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if conductors, as the form of 
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l upon a hor ntal sup) 
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vn in Fig. 1 are well-k vr é 
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vith the positive and negative p 
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f ind negative electrodes ar - 
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) such a manner that the | 
1OD3 In the Belelan patent o 
[ find il description of an! 
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ending hooks or eyelets to which 


be the povitive and negative poles 


hooks or loops shown in Fi; 


r 
: i 


ent of conduel rs, which Ler- 
hooks or loops referred to in the 
he base of the lamp 1hh Mig. l of 
One of them, marked G!, 
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the other one 
his is presumably 
itin or through the base to the 
nected with one end of the sole- 


tter, but is shown as an upright 
immo screw. 


r being connecte with the Up) pe r 
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hese parts mentioned in your last 
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ror attaching hooks or loops or to 
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what manner do tieyv operate in a 


claim, attaching hooks or loops 
The di iICe’s 
particularly for the attachment 
rtp shows th it 1t Is intended LO 
(ne clamping serews and nuts 
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ever since electro-magnetk ub pa- 
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the defendants’ exhibits, and in 
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Tricalt conner 


, | 9 
ire the Same as the devices men- 


(Iramme French patent of 1861, 
etric lamp provide d with susp nd- 
th the respecti vt electrodes of the 


specification of said patent now 


ssage relerring to this feature ol 
210n serve to Intro luce the poles of 


’ ’ 
is conducted to the electro-magnet 
res 


vulator.” In De- 


form of the 


‘nglish Patent, I find in Fig. 6 of 


etric lamp in which the positive 
ectively connected with metallic 
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. de Chaney, No. 3244, of 1556, 
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C. HARRISON CONDIT ET AL. Dio 


wh) it the same time the range of 
iovement is not in the least restricted; thus all the movements 


i the lamp are compelled to be made very slowly and grad- 
ually 

GZ 97 Q. How did the “ Brush patented lamp” burn on the 

OCCUSION to whi h You ha rei rred, particularly “as resp cts 

he steadiness of the feed and of the heoht when the lamp was used 

thout a dash-pot, and what was the result of employing the dash- 

ot, and will you compare the working of the lamp in the particular 

| the steadiness of the feed and light when the dash-pot was not 

sed With what Was stated respecting the operation of the lamp de- 


srush patent b \ir. Hicks and Dr. Morton In their 


espective depos ns heretofore made for the complainants in this 
se, pril | copies of wi | in the complainants printed record 
tu have read 

A. On the first and second « sions which I have referred to the 
rus imp was run for several hours continuously and at those 
md no dash poL ALLacnn { The pr riormance ol the lamp 

: . e on both occasions \\ hen the current ol the dynamo 
yas rst ippiled to | Linn tne core Was Grawh lolentls 

ipwal rrving the ring « rbon-holder, and upper carbon 
With u checked bv ment of the clan p against the 
vdijustat stop. by which o1 e are was formed and the ex- 
separation of th ctrodes determined. As the carbons 

y the cont led ration of the lamp the normal! 

- Ol the clamp Was 1 with the upper stop, and, so inal 
mn efu ay sed, it never once touched the 

A sto) Hoo the carbon was effected by a 
rk vem t. W tL mntervais Of one or two min- 
ites. u vhiech . dropped suddenly under the 
lu ) ivitv. Db mp reached the lower stop the 

‘ ' enauglht hy Tine . ense in thie magnet ores ind 
Du Dm it nto Lhe sate as betor \t each repetition 
I Lt) > iL i I Lf) Cuati i <i was Jarred or shaken down- 
ward thy oh the ring « | it distance to accomplish the 
feeding,and thusreducethelengthoftheare. ‘Lhisexperiment 
l\0;5 Was tried with a grea imber of Variations In the strength of 
current and range ot ! vement of the core, and in the ratio 
petween thr magnetic rorce ot tne sot noid and the strength ot CuUuTr- 
rent in the are. without anv essential difference in the result. A 
decided flicker or puis ition 1 the | criy occurred at each repetition 


ration. Dui the third series of experiments, 
June 15th » suc ed for the first time in making the 


made OT) PUT ti. We suit ' ‘ i vil 

amp operate tor a short Ligne sav filteen or twenty minutes, in the 
7 , 

manner deseribed in the pat ind in the depositions of Mr. Hicks 


Ati Dr Morton. DUtL al thie end ¢ this Lime the jormer condition of 


unsteadiness was again manifest \t this time the length of the are 
i i : * 7 | 7 . 
was very short, not more thal th of an inch, and the result was 
} } ; i ‘ is bees , ‘ 
due to a very careful adjustmen if the equilibrium between the 
magnetic force and gravity and an unusual degree of unliormity in 
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is directly attached to the armature lever is an upright brass cylinder 
ee in front of the electro-magnet by its lower end, which is 
jointed to the armature lever 

104 QQ. Is a lamp constructed according to the specification of said 


Brush patent and as partic ularly shown In figures 1, 2, and 3 of 
thie drawings capable of be ing burned In series with other lamps? 
if you answer negatively please explain the reason why. 


A. Such a lamp is not capable of being burned in series with 


: rete ' > 7} 
other lamps. ‘The principal reason is that the sudden and great 
changes in the strength of current produced by one lamp in its 
? +] . ’ »7" hiigel | bys ‘> 
iL ihh Lhe MANNer Which ive 


efforts to automatically regulate itse 
heretofore described interfere with the action of other lamps in the 
same circuit: hence, as each lamp necessarily interferes with all the 
| ‘les, the irregularities In the strength of the 


others in the same series, irreg 
on: , 
current Will Inerease In nunioer 1n proportion Lo the square of the 


numb r of the lamps. The Variations produced bv the movements 


\ + 
} | 
ot anv one lainp g ives occasion for all the other ianmips Lo attempt 
to adjust themselves to this vat Lion: and these. in like manner, 
. . } i] " : _ ‘% } ° ,¥ "> | s} 
react upon the first lamp, thus producing such incessant fluctua- 


tion in -the current that it Is impossible for any of 
LO7o the lamps to adjust themselves to it. lf we Suppose a series 
f two lamps in the same circuit, one of which has reached 
the condition of equilibrium due to the | urning away of the “ar- 


bons (which I have explained in a previous answer) and a slight 
sf ; . MA _ . « | ‘a7 ‘ + — 


t sudden reduction in the strength of current causes the feeding 

. . } } ‘ | : 
Opel 1} O take place, the upper carbon drops, the sudden redue- 
tion In resistance abnormally increases the strength of the current, 


nd then as sudde nly reduces it to its normal amount, The second 
D1 od avoring to adjust tself to these sudden variations first 
Ip ts own carbon fil the moment of 1crease of curre nt. which 
separates the carbon ports hence a material increase of resistance 
simultaneously occurs In each lamp, and the total diminution of the 
rrent Is so great as 1b inan\ cases to interrt char 1) both lamps. 


— 


eurren 
Th ~ mutual brite rfere nce acts a UG rei s bet tween the LWwo F aT ps and 
thus perpetuates itself indefinitely it wen be, of course, understood 
that the same current traverses both the selenoid and the are of 
each) and every lamp in the seri s, SO that any modification in the 


; ; y | y ¢ . - - : »4 7... ty 
strength of the common current produces il like effect Upon every 


inp mn the series 
LOo iF W hat device is Mmpioyed to obviate this action and reaction 
or one are upon the rest in the same series, and how does it operat »f 


A. The organization whereby a large number of lamps, say from 


}] . ? 
tv. are successfully operated in a single series 
te of a derived or shunt cireuit and a 


’ } | ; " I : ’ : 

differential or opposing electro-magnet or solenoid applied to each 
lamp in the series. ‘The introduction of a large number ol lamps 
into such a circuit causes the total resistance of the circuit to be very 


creat, and the changes in resistance due to the variations in the 
] . iz ‘oportl mm to the 


f nye rth of the are iti a sing iamp dears sO SMALL A pt 


total resistance that only a v 'y trifling difference in the strength 


of the current can result from the variations of the arc; hence 
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possibly be made to fulfill the requirements of a practical and 
successful lamp. Considering the lamp, in the first place, with re- 
spect to its capacity of being operated singly in an electric circuit, 
1ts characteristic and radical defect consists in the absence of any 
means for controlling the sudden movements of the core and mova- 


ble electrode. in consequence of which the electrode. instead of 
being fed forward by an intermittent advance movement, the suc- 


cessive steps of which are almost imperceptible, ordinarily advances 
Dv series of violent shocks or pulsations occurring at intervals of a 
minute or two and Ire quently causing the light to wink or flicker. 
[n respect to the use of controlling devices of this kind the lamp of 

the patent was inferior to others which had long been in use 
LOS |} at that date and which h | attained il marked degree of com- 

mercial success; but the principle, and in fact almost the 
sole cause of the extended introduction of electric lighting during 
the past three or four years, has been the Introduction of improve- 
| a large number of lamps were made capable of 


Tt} | _ \\ re’tpy 
H " . . , > . ° - ‘ 
WC ng operated from asingle generator and in a singie circuit. Until 


this was effected the application and use of the are light was neces- 
sarily confined to a very limited field. Another modification in me- 
chanical construction while hb nas much Im proved the operation of 
the are lamp consists in the interposition of a lever or its equivalent 
by] irmature and the ecarbon-holder, 


i 7"? 


whereby the movement transmitted to the carbon-holder, although 


still proportionate to that ol the re or armature, 1s actually consid- 
' > } ‘ . r . : 
CTAaDL\ SSC Ted 3 this means the movements ol the core and ol 


‘ 


the movable electrode, while retain rer the same ratio to each other, 
are made more accurately to conform to the variations of magnetic 
tract in the solenoid and the variations In the resistance of the 
re, respectively. Neither of these features are found in the lamp 


- 

~ 
- 
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hown and deseribed in the pate i 
107 Q. Are the features which you have stated as absent in the 
lamp of the Brush patent and which are essential to a practical and 
successful lamp found in “ Defendants Exhibit Brush Commercial 


j 
“ 


Lamp? 

A “The Vy are. The dash-pot have already described. The Ine- 
chanical connection between the movable core and the carbon- 
holder 1s made D\ means of a lever of the second order, In which 
the weight is attached between the power and the fulcrum, whereby 
is range of movement 1s nec ssarily less than that of the core. 


The opposing or differential coil is of fine wire, and is wound upon 
thie exterior ol thie double mihi coll or solenoid. so as to exert an 


antagonistic magnetic influence upon the movable cores. 
10S @. Are the features referr d to in my last question also 
10S2 found inthe defendants lamps put in evidence by complainants 
In this case, and also in other lam ps which are now In 8UC- 
A. They are all of them so found in defendants’ lamps. In 
“ defendants’ electric lamp” the differential coil acts upon an inde- 
py nel ntel clro-nmagnet, \\ hich pulls 1 ani opposite direction upon the 
armature of the matin magnet and 1s placed underneath it. In am de- 


| 
| 
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endants’ new lamp ” the differential coll is wound upon the ex- 


I 
terior of the main magnet, as in the Brush lamp referred to in my 
} 
j 


| , ’ . Tl - he ; , } . > . ] ’ . 
HSL AnSWe! me arrangement ol tne interposed ever be _Lweel the 


; ' ; .- . . . 
armature and the carbon-holder 1s the same in principle as that of 


he “ Brush commercial lamp,’ and in each of defendants’ lamps 
the dash-pot is attached to the armature, whereby its sudden mov: 

ment in either direction 1s checked, and consequently that of the 
carbon-holder and movable earbon. ‘These devices are also found 


} 


in all other are lam} s of this preiit ral character which are to any @X- 
tent in commercial use, so far as my knowledge extends. 

109 @. in your answer to question 106 you spoke of certain 
eld} ~ whic 1 were - Lyn rior to Lie Brush lamp of the patent and 
which had long been in use at that date and had attained a marked 
degree of commercial success Will you mention any one you h 1d 


¥ 


A. | making the statement referred to I had particularly in mind 


Lhe ‘el rl i] peitiid) ~~) il CU 
i 
’ ' : - _ ' ] _ | 
110 i, Will vou vive some 1dea ol the practical success that that 


‘ » 4 " ; ; . P as | ai 
lamp met with prior to the date of the Brush patent, and to wha 


\. The Serrin lamp was invented about the year 1859, and its 
earliest commercial use, so far as | am aware, was for light-house 


purposes na work entitled “ Kuropean Light-House Systems, bi 

ing a report of a tour of Inspection made in 1873 by Major George 

H. Kilott, G.S. A.” and published in 1875, I find a report of the 
performance of the Serrin lamp at the light-houses of La 

lOS5)) Heve, France, from which I quote the following, on page 226 
“' 


in 1S63 the minister of public works decided that one of 
ls if | _ sated i} ) j . ’ aller he 
the iigiit-houses ol Li Heve should be llluminated provisionally DY 
ah eiectric HgNnt as a test. As Lne exp riment confirmed the antic! 


pations ClCCLFICal LILUMMNITOALION Was dennite i\ applied LO both hoht 


houses toward the end of 1865." On pages 230, 231, a detailed di: 

scription is given ol the Serrin lamp or regulator, accom panied D\ 
drawings, being substantially the same as that deseribed in_ thi 
British patent of Clark, No. 653, of 1859 On page 240, of the same 
work a table Is yiven sh Wihyg the number of hours the electric 


" : . 7% 
mitlips were ist qauring tour vears, which Is as follows: 


‘ = <)> 
~ “~ , * 
i tpt). } i242 wUOUTS (y minutes 
BST hy, 1 (N7 7 
{ § « i / 
° i+?) aw $4 
LSOS., } 142 by 
“158609, 4,127 L6 


r | ; | . +s , s+ . *. | > &p*? ~“e : 7 : " 

Che total in four vears was 16.230 hours and 4 minutes. being an 
average ot between 11 and 12 hours per dav. 

On pages Zoo and 2Zo4 a comple te list is given of all the accidents 


to the- lighting apparatus from any cause during the four ‘vears, 


&6UCUS 
wel + ' . = ne ] 1] : A 8 
Irom which i appears that six iam ps were disabled during Liis 
; , , . -— 
| irom the breaking oT the SUSDCLDSION chain *) | the earbon-holder. 
’ 
but Lie i: port Suavs the extinctions caused by Lhnese accidents ure 


not worthy of mention,’ although extinctions from other causes, such 
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yhen Ss short as tLWO 


ject, page 2356, the report Savs: 
n of one of the carbon-holders 


:) was caused by these chains 
nm teyv snoultd fave by ii sepa- 


in has easily succeeded in rem- 
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A. lam not aware that the law has been definite ly det rmined, 
but am ol thie Opinion th L It Increases inversel } is the distance 
be tween thie porn of maximum attraction and the pole of the mov- 
ing core, but owing to the fact that this polar pont changes its posi- 
Lion as the core moves thr CLION 1S complicated L tha k, howe ver, 


: | | - . : _ . ’ ” Bs ; 
that the true law is approximately in accordance with my statement. 


wy \J 1)y \| rts mf Sy er to 195d recross-q uestion States— 
pages v } i With respe | it UX CPi Wa the irmature 
Magnet lh adeiendants new | 1) that iS position Irom the first 
has been this \ (evel il ki wiedge of the laws of ( lectro-magnetic 
attraction would indieate to a ne skilled in theart that an arma- 
Lure sul port | as is tha fendants new electric lamp, In 
PrOXIE y wo tne | les of ro-magnet, would bi pow rfully 
attracted and moved in n across said poles. ‘This being 
the case, all that was necess order that anv one should substi- 
tute an armature so arrang for the axial core of thi rush patent 
Was the suggestion | e of these was the Known equivalent 
L094 of the other for prod ya rectilinear movement by the in- 
fy} hermes 5) elect! : } 2 iction, and this Succestion he 
fj is LO be Tur ishye OY fF f rr > chine Im connection Wit! the 
uXlal magnetic m nines v re described 1n Immediate associa- 
tion with it Hle further s : in his said answer that he also finds 
that th essential 1 nts e operation of these machines as 
; : 
ns of producing np the influence of electro-magnetic at 
traction te substantial ‘ hentical iti the Rioux machine and in 
qgaeTendants new etectriec tamp | d that i is ont the hOtl-CSst ntial 
CO ns which litte! “ ylh-< ssentials he states to be thi 
parvicu f mode ot resisting 4 e, the circumstance of the device 
~~ ifidi iit’ erie iiivV Of} he I [ | ‘ md thie pecuilal arratl Ff Thi nt 
of the poles of the magnet s there, 1n your opinion, anything in 
thie Re ux machine tu sugvest tit a Vice of the mMnarcnel and aurtiia- 
ture in the “defendants’ new lamp” and the substitution thereof for 
the solenoid and axial core in Brush’s lamp? 
A. | consider that Dr. Morton is entirely mistaken in his opinion 
La he essential poll ts tiie Pp ration of these machines as 
means of produeting motio the influence of elect! -Mmagnetic 
HtLractionh are SUDSLANTLIALLV lads cal iti the Roux In ichine aud It} 
‘defendants’ new « lectric lamp. a i that it Is onlv the non-esse ntial 


conditions which differ.” The mode of operation 1s different, Inas- 
much as in the Roux machine, in addition to the lat ral mov ment, 
the armature continually moves towards the faces of th poles oO} 


the magnet, and hence thi ttractive force exerted by the magnet 


Upon the armature increases inversely as the square of the distance 
traversed in this direction, while in “ defendants’ new electric lamp 
4 > 


armature CONLINUVAaAlLlLY Moves away from the faces of the poles of 

the magnet, from which it results that the attractive force exerted 

| upon the armature remains constant! throughout the 

rresponding difference In 
: ’ = 

LUJO Lie resuilts obtained im the LWo cases. In the Kioux machine 

the resistance is a crank to be moved. In “ defendants’ new 

lamp” the resistanee is a carbon-holder which tends to descend by 
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ry | ; 1 > _ ’ ] . : 1, ® ? wh : | 4 
(‘Translation of the descript on of Arechereau lamp referred to by 
ie witness 1s offered in eviden ind marked “ Defendants’ Exhibit 

‘| ] J i : » . 
Translation of Description of Archereau’s Lamp, J. A. R.. exam- 


es 


. ,% 5 , , . 
} . =» ‘ 
llere roOnows j bag il marked Tr). LOG. ) 
: 


09S New York, Sept. 14th, 1882—11 a. m 
Met pursuant to | 
Pre SeLit \\ m. © \\ Lter, ., ¢ tf counsel tor complainants, and 
Wim. A. Jenner, Esq., of counsel -for defendants, 


ier direct examina- 


' lay | . 7 | * ‘ » » . . * ] . 
boi \/ since yvour iast exan Lion have You nade some expe.?ri- 
ents witli Lmavnet and armature, Such as 18 colt ned in ~ Vom- 


! 

; 
; 
; 


nants Kxhibit Defendants electric Lamp,” and also with a sole- 


| , . 
land core, such as is shown in the Brush patent, and will you 

. ——— , a 
roduce a drawing to which vou reler to illustrate the results of 


\ nave made a numbet of experiments and tests tor the purP- 


s MNparing the acvion i the solenoid and movable core, such 
31s shown in the brush patent, with that of the electro-magnet and 
rmature of defendants’ electric lamp, and I now produce a sheet of 

Wings lilustrating certalb of these experiments 
‘ } ’ } ’ ; ) ’ 

Drawings offered in evidence by defendants’ counsel and marked 

; } . 


Wefendants Extlibit Pop 3 Sketch of luxperim nts of this Date, 


‘ * x ¥ . y)¢ Ly ‘)f 
(Ler: hKOLIOWS U OwTrathh Marae 1) LOU9.) 
128. Q. 1 tl nets in “Con ts’ Exhibit Defendant 
Ln i iA LT) ciit ae iie - ; pia nAanes sx iii ell LIS 
.* . ; — ' : . 
ere e Lamy} S 1b tn - vire surrounding th lOLiIOW 1ron 
" : >: =o ’ i ’ } ry ’ | . ry 
VW \ ders Which a ict the arma- 
‘ ’ * + | : 
ire, and D yoat experime iO tu demonstrate the conciusion, 
; ' ‘ “ Wwe : } rt] el ate} 7 > ‘ cyt 
‘ , si | — *¥ 4 ’ i > i as il i CADIAL Li Pil pi 


a» ‘ i .% "Y 2 9 |= ts .* " , eee . a > “* ® ‘ 

A im tie ivathhpreierTre LO \ ractive force which movesthearma- 
. a. , a } , } tt ies 

ire 18 exerted WHOILV DY Lne ho w iron eviinder and notatall bv the 


dl t attraction of thesolenotd orecoil. This was demonstrated 

LOO 1» veral different experiments, one of the most conclusive 

being that made with the apparatus shown in figure 6 of the 

xhibit drawing. ‘This apparatus consisted of a pair of tubular iron 

res taken from alamp precisely similar to defendants’ electric 
p | 7 


amp. Irom which the cols were rt moved. and it] piace the reot a 


' | . ri ' care “ae _ tw : ‘ee . 7.7. 
i@ COlL OT solenoid was mude to Chveiope tne transverse connect- 
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the hollow-leg magnet none of the essential characteristics of the 
solenoid 

148 Q. Is the lower magnet in the said lamp exhibit the same in 
construction and operation as the upper magnet? 

A. It is; precisely. 

149 ©. Is the solenoid and core of the Brush patent the same in 
construction and operation is the solenoids and cores of the lamps 

iw before the Brush patent and which you have already men- 

tioned, say the solenoids and cores of the Staite patent, the Archereau 
lamp, the Serrin lamp (1 am not now speaking of other elements of 


4] . ; 7. . :, ‘) 
the combinations claimed in the Brush pal nt) 


151 Q. lu your opinion could a person skilled in the art at the 
date of the Brush patent have introduced a dash-pot in the lamp 
described in the Brush patent without experiment ? 

A. | do not believe that he could have done so. So far as my 
knowl vivre CANLECIOUS, Lit f Tay} ment ol a dash-pot It) combination 
\' th the mechanism of au ire lamp was wholly unknown at the date 
Ol complainants patent, ana henes iis applic: Lion to such re | lamp 
would undoubtedly have required invention and adaptation 

152 Q. Could such a person have produced in advance the effect 


A. I think not. Certainly he could not have foreseen the proper 


Method oO} Applicat nm to produce the required resuit in an effectual 


{ » & j | ; > [hes | " . 
1109 153 Q. Does a dash-pot materially aid lamps to burn In 


’ ae ws . ’ 


A. It does: in fact 1t would b litheult. if nct impossible, to burn 
‘ 


154 Q. To what was the steadiness of the Brush commercial! lamp 
lue in the experiments which you made with it before spoken of? 
A ft wis principally due to the action of the dash-pot, although 
ulded to some extent by the interposition of a lever between the core 
and the clamp and tothe parts being made lighter than in the form 


A ourned lio meet at thie Same hour and place Lo-morrow. 


New YORK. Sept. L5th, 1SS8S2—10.30 a. m. 
Met pursuant to adjournment 
Present: Causten Browne, Esq., of counsel for complainants, and 
Wim. A. Jenner. isq., of counsel for defendants 


The witness, Frank L. Pops, attends for cross-examination, and 
being cross-examined by Mr. Browne, deposes as follows: 


155 X Q. In your fifth answer (page — of the printed record) you 
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116 should have in the organization shown In Fig. 6; 
will you state what the 


if there 1s, 
vcgeston 1s, and quote the part of 
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l@ specication which contains 
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vals, and hence to cause more sudden and violent fluctuations in thi 
are, rendering the illumination correspondingly irregular. 

175 Re-D. Q. Have you burned a lamp constructed in substantial 
accordance with lig. 6 of the Brush reissue, using springs of various 
tension, or varying the tension of the spring C’; 1f you have, will 
Vou describe how tli lamp operated when the tension of the Spring 
C’ was varied: and deseribe generally the result of your expert- 


ments? Is tl me eS et ee 
ments - ie Matnyp now [Soown you tne Mam p W,iliCi)h Vou used 


yt} oceasion referred to ?’ 
* s | | 
\ nave CX perimM 1 W i] such a iathp which is the 
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1118S same lamp now shown m¢ fhe lamp was put in operation 
i { : 
by placing itin the circuit of a dynamo machine. When 


i ~, 
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Line Springs corresponding, respectively, to the springs S and ( It) 
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: : 1 1 y 1¥ 
. , pe . . ‘ ; . a +, , ‘ ' ; , . 
ension was very slight the best results were attained in all the ex- 
aT . . - : 
. t+ 4) . ° : , , 
periments, ‘The tension of the spring corresponding to © was just 
. » 
: ‘* : ? | ‘ y ' ’ 
sufficient to lift the side of the ring clamp and cause it to grasp the 
. | ' ‘| e} ' 
rod, and the s} ring © was if) son ises removed aitogether Wilthoul 
sa on 4 ' i] ] ‘ | t t] ‘ ‘ | 
materlMaiy avecting the re be welgnt of the core tis attach 

Jeune } Bat nitieioent : r»? t} Oy rOon}ye | t} ' . ? 
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ith the lamp thus adjusted the carbons burned steadiiv, and the 
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’ 4 icy \\ +} 7 ; y¥ . | ’ ’ ' ' ‘) “yy t : 
eed - % 5 Cieceeu leit I - ile CHEOOTIS (> awii\ eit 
’ : } | t ] s] 
clamp descended slowly from 1 ipper to the lower stop, and there- 
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\ | ' 

’ " : ; ’F * 
Lite] rel Lilie wneariy O contact With iowel S Op 
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Defendants’ counsel offers the lamp shown to witness In evidence 


| have attached temporarily a standard Ol} which to SUS pp ned 


a spring ior tilting the ¢ mp: and | show vou also o Defendants 


x hibit Suppl mental White W rohted Kind Clutch 4 Suppose, 
now, that. for anv reason. it should be desired to increase the ten- 
sion of the spring C’ in Fig. 6 of the Brush reissue more than sufh- 
cient to merely ult the clamp, and sufficient, say, to retard the 
descent of the rod, how would a corresponding increase In the re- 


Lal ling lunction OF the ciamp ol the sald White lamp be ellected ? 
: 


A. It could be effected bv placing additional weight Upon the 
° é 


—— 


projecting arm of the clamp, which would cause it to grasp the rod 
> e 
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C. HARRISON CONDIT ET AL (05 
\. T have examined the document referred to in question 
| believe that [ understand the apparatus described therein 
and shown in the accompanying drawings. 
ISL Re-D. Q. I now show the model “ Defendants’ Exhibit Wat- 


” . 

son and Siater Lamp and the SU p pie mental solenoids and cores, 
vhich lave been put in evidence as “ Defendants’ Exhibit Watson 
nad miater Sorenoid Lamp. Lie Salad cores having Ciatlilts attached 
1 a py . ) “_ Set 
nereto bY a Hinged jornt, ana | also show you similar solenoid cores 

" : ;} ‘ ’ i 4 » ‘ ‘ Be . 
With the clamps rigidtyv attached thereto, which last have had made 
; 
since your exXamination iast summer Do vou find the Various 
: P  & @ ‘ 7 . } : 

mechanisms or operating clamp which are shown in these models, 


and which are deseribed in the Watson and Slater British and 
French patents, referred to or suggested in the specification and 
drawings of the said Brush regulator patent No. 212,183: if you do. 
will you state what you find in th’e said specification, and will you 
in tl | the said equivalent mechanisms? 
A. I find in the Brush patent reterred to substantially the same 
nunicating motion trom the helix or soli noid 
to the clamp, as that shown and described in the English and French 
patents of Siater and Watson, the same being illustrated In hig 7 of 
the accompanving drawings. ‘The arrangement shown tn the model 
of Slater and Watsons lamp. in whi hy thre 


he clamp, is in like manner 
rush patent. The hinged joint 
reterred to. which 8 also shown thie mode I. is substantially the 


43 ;, ' , ' +) 
* ‘ s tint shown mn adiftferent ftorms 1th igs I and Z or the 
' } P . +} I | r 
Brush DALCHL, LMAasMuch Aas the Col or the soienotl is Here Snow) 
: 
" ; ; : 
Ss moving in a straight ine, W e the arm ot thie clamp neces- 
: ’ ; : 
Sarliv moves 1n the are of the celrets nence, it Is hecessary to ihe- 
" : 
eTpos A loos mechanical cornection, whoich arrangement Is 
P j | ‘ ' . uy f he a: : . 
mirated 11 the igures thie pecincaution states that the INnvetl- 
ric) reiactes i) iM pro CINE VILS TN ¢ iecLtric bight recvulators, and rete rs 


to the several figures as modifications ” and modified 
L122 arrangements of the releasi cy mechanism and ciuteh Atter 

describing in detail the arrangement shown in Fig. 1 the 
n states that “this may be replaced by the arrangement 


“HOW i lig — which it then goes on to describe, and continues 


" " 

is fo vs: “Obviously many tormsot ¢! imps H and releasing mechan- 
’ } 4 1 ‘ | ; 

sin G may be emploved, the essential element being such as will 


release the rod B when the.cor lL) approaches near to its upward 
iif up it w hie 1} ant Core moves in the Opposite direction. 


Su bseqg ue ithy It is stated that Fig 7 shows a modified application of 
the adjusting helix, and Fig. 8 is said to be a modification of the 
rt cul itor represented IT) ig b) All these forms ure described is 
modifications of the same invention; or,in other words, equivalent 


,and it is not stated that any difference in the result attained 
is pl Miuced UD tne use ol ons modi ication rather than another, nor 
do | find that any one ol them ts specifically claimed by the pat- 
entee to be new, either separat Ly Or It combination with the other 
co-operating parts. 
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LS2 Re 1) () In these Various forms the clamp releases the rod 


. ; ° 1 ; * , 
when the macnetism In the helix. whic » ALLTACLS thi Core or arma- 


which vou took Ol Lne matter. as stated 1n vour iast answer 
P } .. on . : ; - . ret ’ ; . + 
A [| makes no dadiference wiatever. lhe difference It} the mode 
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, S ies , ne hat . iil j , _ } ; 

OF SKIIL ANG Knowledge Would be necessary to teach a workinan thal 
li be wished to form an electric are petween two carbons whose Miec- 
tallic CarbDub-hboiders were pivoted LO thre Sime metallic sup- 


: 


1124 port that one or both of the carbon-holders must be insulated 


1 t nd ints’ COUDSECI oth I's in e\ Lele nce Pate nt ¢ thie ce COpy of lett rs 
patent No. 240,210, dated April 12, 1881, granted to Edward Weston 


lt is stipulated by counsel that the same may be used with the 
treet iit were a duly certified COpy. 


NONE 
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The same 1s marked Defendants Exhibit Weston’s Shunt Circuit 
Patent, J. A. R.. examiner.” 


186 Re-D. Q. Do you find in the said Weston patent No. 240,210 


A 
a description of the magnet and armature which is contained in 
Complainants’ Exhibit Defendants’ Electric Lamp, and do you find 
such macnet and armature claim d it} said patent as new ? If nen 
please state In what claim you so find it. ! 


: ’ ’ ’ ? ~ 
A do find said eleectro-macgnet and armature de scribed Ith the 


; 


" ’ 1 7 . 
patent referred to, and claimed broadly in claim one, and specifically 
as to thi particular construction shown in claim two of said patent. 


Defendants’ counsel offers in evidence Patent Office copy of letters 
patent No. 264,006, dated 3S ptem ber ath, LSS2, cranted to Kdward 
Weston for an electric are lamp 

[t is stipulated by counsel that the same may be used with the 
same effect as 1f it were a duly certified copy. 

fhe same is marked “ Defendants’ Exhibit Weston’s Vertical 


IS7 Re-D. Q. Do you find in the said Weston patent No. 264,006 

| net and armature which is contained in 

Complainants’ Exhibit Defendants New Electric Lamp, and do 
you find such magnet and armature claimed in said patent 

1125 as new? If so, please state in what claim you so find 1t. 

| | | the patent referred LO, and 


; | — ; : . = —" 8 
ti’ tii y Cighitil ‘4 is Tew itl Lil mourto Cialin thereof. 


New Yor«K, Dec. 29, 1882. 


Present: Causten Browne. E nd William C. Witter, Esq., of 


COUTILS | for compla nants Ltt \\ itll \. J Lier, los }., of counsel 


_ . <a ; : his - ae 
bhi witness Porg attends for re ross-examination : 


1ST Re-X Q. In the experimental use of the lamp marked “ De- 
fendants’ Exhibit Brush Patented Lamp,” on the loth or 16th of 
June last. you say you ust la shunt Wire instead “i the peg com- 
mutator to vary the lilting power of the coll under a given cur- 
rent strength. and that the wire is now 1n the lamp. Please de- 
scribe the point of attachment at each end of this wire during the 
experimental operation of the lamp. 

A. One end of the wire was attached, as it now is, to a projecting 
arm secured by a screw to a circular brass plate upon the “op of the 
bobbin containing the helix or solenoid, through which the carbon- 
holder or rod of 
with the main circuit at a point between the solenoid coil and the 
upper carbon. The other end of the shunt wire was attached or 
placed in contact with some portion of the upright metallic standard 
which supports the solenoid, but is insulated therefrom. 


SU—3 1 4 


he Upper Carbon & ides, and was thus connected 
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lect thie narticular point of attachm«e hit, but 
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irom tne existence ot the word ana in the hith line from the Lop 
? } ; 7. ; 

of the pags i would therefore erase the word “and” and substitute 

} oer ee ae eee ) | 

Lue word Leir Willehh amenament Willi render the answer intel- 

rill ’ } ’ 1% ‘| " 7. ; 1] ss j 4] | 

mryiwie, alla | Wilh LIICTI Pead Aas lOllioWSs i tne annular cla ip 
, ft, } ‘+ l. ’ ‘ . — f | : . 

specified in the filth and sixth claims 1s construed to include any 


~”- 


i¢ 


_—_-., 


| | 20) 130 


“e « 
Marry (GS 1FES 


\, ? 
VL. wiu 


Aral. wh ak. \ 


=” 
() OWA gyul : 


». 1124 


LE LLL OOOO 


oe 


Yiu Si.) 


eS ’ 
Samak oh? by \WUF. 


~s pa. oad hel Prema hli pl a 
thus obra a Qf at a > 


ONDIT ET AL. 107 


—_ 
> 
a 
_ 
j 
é 


’ _— } } +o ; . 7. y 
kann which acts DV angular impingm: nt in the mannel described 


° , . - , > - 
‘) ' 7, . tos ‘i . / . ; ‘ 
In the specification, the ind e combination of the fifth and 
. . : — : ; 
SIXth Claims, respectiv' n i Khoi but if the clamp Is SUD- 
’ 

CL to the iimitatiol retert LO the first claim, then, as I have 
- : . : 2°) | ;¥ _ ’ } ' ; 
bireadyv SLA ; } Ty) \ = \i } 1 OUuUeSLION. 1b ade penas Upon Lne 

: 
. , 
—reee , — ; ; , ' ; ' : ; 
Sirti £ pendent, In accordance with the 
; 
i ,7 oe | ; ~~ Be ' 
a : 
! . 1} 
| > > 4 . . . 
192 Re-D. Q. You wer ide certain drawings to tllus- 
. : ; | + 
trate ] 3s of vour dep references made by vou. If you 
| ti . ‘ ‘ ’ ' : ' ’ ’° : +] yy * 
nave (1)) WwW prepa piease produce tiem 
; ’ 7? 
| | 
2 re produce f | toin question SOth ustrat- 
j 
* " ~ «) | | | , | 
Fy | ' i sWel Bt ~ J i i i? Sil Ws LWo HIS art Lilgren 
: ; . , ; 1] oD i y 1? ry ¥ ; 
iitiple are oy 2s ils arranged in series or. 3 
= 1 ; ;, ff 
" : " Ts. 
a diagram illu iting two electric are lamps L/ and L”, 
| ‘ } a7 . 
: J. se eever? ¥ * ; 
ied \ ur Wrrangea pie-are CIrcull WIth i singie 
i 
; ’ , : ' 
‘ ‘ ty, renel way i ; represents Live 2 TTi¢ Hiri inged it} 
eS | 
, , % 
. ‘| 
mrawtil produ | by 5 Is ffered itl evidence, and ec 
| Mul Arc | LAR 
: " ’ ' ° ’ ; ’ yi *s) t r 
al ' ~ ' A ¢ | 1) ij tii > | ‘ i | lultiple-, re rawlhs " 
‘ , ,>7 
> F ’ 1 ¢) 
LHe O rrat marked p 1128.) 
i s\% . 4 . **% 'y ’ r) SV Be — | 
; i i ' i (i i ~ ‘) os bid ' reat ] 
: 
| ‘ - ; 4 4 
lie. A | from Fig. 5 Brush patent. Fig. Bis an en- 
' ‘ ‘ } , 
; _— i : 
, - ' ' Mme parveht, ana rf * Hh CODY Ol 
’ ; ’ } : 
. ( tne (hang patent, to which | 
’ ’ ’ ’ 
| lded the « | é n which it 1s suspended, in a 
’ ’ ! 3 y,7 ; ’ - . —__ : | : ; 
ie ' f rin vie speciiea rt} 1eacti 
| ' } ti = yk < > lope Ss irom wh this 
» ‘ + ii e cis OT LOOT) Ptrtii sit ; : 
mit *. ls] if } Bue mal 4 / \) iT) j Live COrTrrespo!l ime POOKS OT 
’ .. y\ ’ } ry €) f } 
i . . ‘ ‘ 
; + ] . : . . - ; 
L ihe irawing produced Dy | vitness is offered in evidence and 
, t . " ' . - . - ’ 
. ' ‘ ) if pmaanii S Kx! : pes Sketch Suspension Hooks, 
i : 
’ ‘ . 
i It f iil Lie] 


a 


He re follows di) i ratiil marked p. 1124 


] } } . . .? . : " . » : , Sa 
| also now produce a drawing containing two figures copied from 


4 7 : a © 4 Se 
; } i ° , 

Davis’ Manual of Magnetism. which are referred toin my answer to 

] 2 : ; a | 7 + 

quest seventeen, one t 0 fure on page Uo and the ovnel 

: 

, t > 
rhe ng rr On ] cre iO. 


M 


, ae , , . Tt } » sa 
the same is marked “ Defendants’ Exhibit Sketches from Davis 


anual. Zz. A. hy . examine r 


(Here follows diagram marked p. 1150.) 
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In the first-named figure M M represent the electro-magnets, A A 
the movable armatures, and L the armature lever turning in bear- 
ings CC. In the last-named figure 8 5 represent the double 
113? solenoids. .s = the movuble cores, L, L, the pivoted levers or 
beams, and C C the pivoted links communicating motion 

from the cores to the levers L L. 

Counsel for defendants offers in evidence a COpy of the file Wrap- 
per and contents of the letters patent to Brush, No. 203,411, dated 
May 7th, 1878, and the same is marked “ Defendants’ Exhibit File 
Wrapper and Contents of Brush Patent, No. 203,411, J. A. R., exam- 
iner. 

[t is stipulated and agreed that the foregoing copy of Brush file 
wrapper and contents may be put In evidence (subject to correction 
In any particular in which it may hereafter be found to be inaccu- 
rate) wit th the Siiine force and tect “as though duly certified. 

Also counsel for defendants now offers the Defendants’ Exhibit 
Watson and Slater Lamp, heretofore marked for identification, and 
the same is marked “ Defendants’ Exhibit Watson and Slater Lamp, 
J. A. R., examiner.” 

[ also produce a drawing showing some of the clutches or clamps 
which I have referred to in my deposition. 

The drawing is offered in evid nee and the same jis marked “ De- 


fendants’ Exhibit | wor Sketch of ( ‘lamps, J. A. R., examiner.” 
(Here follows diagram marked p. 1133.) 


The witness continues: Fig. 1 of the drawing illustrates the clamp 
of the Brush patent, and is the same as the clamp shown at Figs. 1, 
Z, and 3 of the drawings of that patent. The sketch Fig. 1 of this 
exhibit is taken from the drawings of the patent B is the carbon 
rod; C’ is the lifting finger: |) is the clamp which is shown ip a hor- 
izonta! position on the floor 

Mig. 2 of the exhibit illustrates also the clamp shown ae 
11354 igs. ® 3 and 4 of the Brush patent. In this igure the core 
has been drawn up into the solenoid, and the clamp 1 Im pings 
angularly upon the rod, the upward movement of the clamp being 
stopped ” the adjustable stop 1). 

ig. 3 of the exhibit illustrates the clamp which is shown in Fig. 
6 of the oh pat ent. In this Case, also, the clamp is fitted against 
the rod, and lts upward movement is arrested by the adjustable Stop 
p’. 

Vig 4 of the mse shows the Weston clamp, which is the clamp 
contained in ¢ omp! nants Exhibit er alec New Lamp. In this 
figure the clamp is not t shown in engagement with the rod. 

Fig. 5 shows the clamp which is contained in these White lamps. 
In = case the carbon rod is also lettered B: the clamp D: the 
lifter or its eqt uivalent, the we ighe d end of the clamp, is lettere i C’ 


and the adjustable stop D’. In this figure the clamp is shown in 
engagement with the carbon rod. 


44 


44 
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Fig. 6 shows the clamp which is contained in the Defendants’ Ex- 
hibit Duplicate Hayes Lamp. In this sketch the carbon rod 1s let- 
tered B; the clamp is lettered D; the lifter is lettered C’, this lifter 
in the model being connected by a lever at its lower end with the 
voke piece uniting the solenoid cores, so that when the cores are 
drawn within the hollow of the solenoid the rod or lifter C’ rises, 
and, being loosely connected with the clamp D, it first tilts the clamp, 
which, being tilted, grasps the carbon rod, and then the lifter C’ 
raises the clamp and with it the carbon rod. 

Fig. 7 of the exhibit illustrates the clamp of the Slater and Wat- 
SOT) lamp. b is the carbon rod, lL) is the clamp, and C’ the lifter. 

Fig. 8 represents the same clamp in engagement with the carbon 
rod, the armature being drawn up against the pole of the magnet. 


1135 New York, January 27th, 1883—11 a. m. 
Met pursuant to adiournment. 
Present: Causten Browne, E and William C. Witter, Esq., of 
counsel ior complainants, and 
for defendants. 


Uh-, 


William A. Jenner, Esq of counsel 


The witness Porr attends for further redirect examination: 

193 Re-D. Q. In your answer to question 53 you said, speaking of 
the first claim of the Brush reissue clamp patent In suit, that “ the 
language of the claim with reference to the lifts ris umbiguous, and 
it is difficult to determine with certainty whatis meant. ‘The words 
a lifter secured thereto may mean that the lifter is secured to the 
clamp, which isthe construction shown in Fig. 6, or it may equally 
well mean that it is secured to the core, which ts the construction 
shown in Figs. 1.2. and 3. May not the said first claim be con- 
SiLrule (| so as to cover the OrgvganiZations shown in both igs | and b : 
if it can be will you state where the elements mentioned in the 
suid first claim are found in both Figs. 1 and 6, and whether they 
are so found in substantially the same combination, and will you 
quote from the specification statements which support this view? | 
have assumed that Figs. . = and 3 of said patent, which “ure re- 
ferred to in the quotation made from your prior answer, represent 
each of them identically the same structure; 1f | am mistaken in 
this, you may so state. 

A. My answer to question 53 was based upon the assumption that 
the word “ lifter,” in the first claim, referred to the device for lifting 
one edge of the clamping ring and placing it It) Al angular position 
so us to cause it to grasp the rod. The specific word “ lifter,” how- 
ever, does not appear in the specification, and we are obliged to in- 

‘what 1s meant from the language used It is susceptible of a 

construction sufficiently broad to embrace the mechanical 
1136 organization illustrated in Figs. 1, 2,and 3, as wellas Fig. 6— 
that is to say, it may refer to the finger C’ in Figs. 1, 2, and 
2. which raises the clamp ) bodily until it comes in contact with 
the Stop LD)’, and to the rod B in hig t), which performs the Same 
office in the organization there shown, viz., that of raising the clamp 
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195 Re-D. Q. And on this view of the said first claim, viz., that 
contained in your answer to redirect question 193, do you find the 
same elements referred to in said first claim, and combined in sub- 
tantially the same way, also in the Def ndants Exhibits Watson 

| Slater Patents, British and French, Duplicate Hayes Lamp and 


fLildi 
Original Llaves Lamp, assuming thie last to contain a cluteh the 


e as that contained in the duplicate Hayes lamp, and give your 


~ 


Saqgu 
reasons ¢ 

A. I find the combination in the apparatus in the appa- 
1138 vatus deseribed in the Enelish Slater and Watson and the 
French Watson and Slater patents, and have already given 
mv reasons therefor in my answers to questions 55, 56, and 56 a. 
also find substantially the sam combination ope rating in substan- 
tially the same way in the duplicate Hayes lamp and In the original 
Ilaves lamp. In each of the IHlaves lamps there 1s a carbon-holder 
ia col icted upen by “uw SOLECHIO for imparting motion to the 
earbon-holdor. ‘There is a clamp surrounding a rectangular rod 
rigidly attached to the socket which carries the carbon. Theclamp 
has a motion independent of the motion of the core, but is raised by 
a lifter which communicates motion from the core to the clamp. 
the organization and mode o peration Is substantially the Sumiec 
as In Figs. 1,2, and 3 of the patent—al least so far as the subject- 


matter of the first claim is concerned. The lifter in each of the 
3 ives lamps is the wooden 1 vd which imparts motion trom the 
movable core to the clamp, and lifting the same together with a 
earbon-holder and thereby separating the carbons In substantially 
Lue sume manner as it} Ir vs ie 4 ind o of thi pat nb. 

196 Re-D. Q. 1 understand, then, that on any view of the first 
claim of said reissue, excepting that which makes the “ lifter” re- 
ferred to in the claim to be the spring C’ of Fig. 6, you find in said 


Hayes lamps the same elements claimed in said first claim, and 


. :, , 
’ + | . ’ a » 
bined In sl MSTALILIALLV Line sil i? way | 


: 
sia ari a 


! 


197 Re-D. Q. And do you find in the said Hayes lamps, assuim- 
ing the original Haye S lamp to have a clamp like that contained 
mh tine duplicate llaves lamp, the several elements referred to in the 
cialms of} the si CX epting the fourth. seventh. and 
eighth claims, and combined in substantially the same way; and will 

1 produce a drawing of the Hayes lamps showing especially the 
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“ative parts thereof which at referred to in the claims of the 
ia 
A. I find in the two Hayes lamps substantially the same 
1139 combination of elements and mode of operation as that set 
forth in the first, second, third, fifth, and sixth claims of the 
reissue pret rit. | have made a sketch showing the organization of 
ial parts of the Hayes lamps, which I now present and 
hereafter copy in a more finished form, to be put in evidence if 
required. In this sketch I have designated the several parts by the 
same reference letters which have been applied to the correspond- 
ing parts in the drawings of the reissued patent. I have already 
said that | find the combination of the parts mentioned in the first 
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200 Re-D. Q. Will you produce a drawing containing copies of the 
inged clutch shown in Willis’ “ Principles of Mechanism,” and also 


: . ' ' — 
howing the clutch of M. Saladin or Mulhouse, represented and de- 


ed ih the dle Onat >. | 
t . , i P | : ™ 7 
A. ] nere proaduce a sheet ntaining copies of the two draw- 
‘ . 
, 


i472 Ings or diagrams referred to, which | have compared with the 
originals and which I believe to be correct. Fig. lisa copy 
ed clamp contained in Willis’ “ Principles of Mechanism,’ 
; : 


’ : ‘¥ ’ } ; ] ‘ ) ¥ ? Y os 
ihe same is offered in evid ind marked fendants lUx- 


ibit Drawings of Willis and Saladin Clamps, J. A R.. examiner.” 


(Te re follows (il; I | marked p). L] 5: 


Defendants’ counsel offers in evidence a copy of pages 414 and 415 
lech lhism, tne saine veiling the de- 


wo ee 


ked “ Defendants’ Exhibit Des ription of Will is’ Hinged 


’ 
[ 
+ : | ; : ' — 9 r 
‘TIption Or tie Ciatinp SoOOW] ri’. ol sald drawings, and the 


Also OLlers ith ¢ hele L COTY pcre i4; Ol Said Dictionaire des 


\ 
Mathématiques Appliquees, par H. Sonnet, being a description in 


s i 
: ; 


7. 


: , ‘ hy ) } a on . al | 
nch OF Lhe Clamp shown 2 of sald drawing, and the same 
, ’ : +7 > 
tities. | Defend nis | Nfrilwil Vescription of Saladin ( iuten 


\lso a transtiation of said kreneh deseript ion. and the same is 


narked “ Defendants’ Exhibit Translation of Des ription of Saladin 


he Dictionaire des Mathematiques Appliquees, par Sonnet 


; 
urd edition. Paris, 1879. having been coinpared with the second 
bILIO!) if thre same work at th Astol library, which wis published 

Paris in 1874,and such second edition being found to contain the 

rawing and description of the Sa idin cluteh in the same words 
d figures as the third edition, and on the same page ol the work, it 

iwreed that reference may be made to the said third edition with 

same force and etfect as to the said second edition, and it is 


rreed that said second edition was published in IS/4 at 


i 44 1? ris. and Phat \\ iiiis treatise shown to the witness was pub- 


201 Re-D. Q. Is there anything contained in the said drawing and 
ie description thereof which confirms the view which you have 


ire ady ex pressed, that it did not re quire invention to make the con- 


7 1 ig , ' 
CLIOn DetLWeenh Lhe Clampp aha Lie Lilvel In the lamps shown in Wat- 

site Siaters british and trench patents when it was desired to In- 
rt a solenoid ih} thos lamps 1h) it ice Ol the magnet, and five your 


A. These examples serve to confirm the opinion already expressed 
me, that no invention was required to make the substitution in 


1 question, The diagram and dese ription of Sonnet sufhiciently 


explain that 


the clamp must br pt laced In an angular position ith 
Kj—314 


later and Watson and Wat- 


‘ ' 


‘ I. : } ‘ ’ : " : . sn ¥ ’ 
son and Slater show how motion is to be communicated from an 
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armature Moving in an are ot acircecie to a clamp which also Moves 
- ; 


shown and deseribed. ‘The drawing 1n Whllis’ work shows that 


when the armature moves 1n a straight line or ina line how. co- 
incident with the required movement of the clamp that the connee- 
tion must be effected by means of a link. and the deseription SaVS 
Tie LLILETUyE lisate piece F rat Sto sn thie h riche I link Is neces 


rrasp on the rod.” ‘Therefor 


’ | ’ } } ; 7 
the rigid connection and the hinged connection beine both well 


, —_ ; . } . " ; j ' | - } ; : } 
known. i req ulrea no lnvention to setect that form vesi adapted LO 
thy, Cll lmstances of the parol bar Cast 
| > } 
02 Re-D. Q. In view of the use of a ring clamp in the Watson 


ainps to lift the earbon rod. and in view of the ring 
} | ‘ ,*o) 
clamp with the hinged or linked connection shown in Will 


: j a7 | 
Lhnere Was anv invention or pat Lable noveltv In mMuk ne use O| SUCi)I 
, , . 
H ’ ’ 4 ’ ; 
an annular clamp in the Brush organization ‘ 
. " ’ ’ 
’ ; : , . ' ‘ . : , “sae P ,ea te " sig \ 
A t joes not seem to me that the use of} such An annulat camp 
; , >} . Peat 1% t? Bry } ’ ’ ‘rr yivyiy lo} vt} ine } 
mm tne manner shHnown In ti rush Pavel required anything ovevone 
=e iy ac 
Alh OTaInaryvy GevrTree Of nes NICAL SKIT, SUCH AS AIMOSt ANV WOTK 


. 5 j > 
WOPrkK N | 1dday 1h WOUTdG I bmMount to invention 
+) ; ; ly) . | % | | t | 
03 Re-D. Q nh your answer to direct question ov you state thal 
| 
| y P : 
the lamp shown 1n the Bi » patent of Slater and Watson has a 
} “?*y ‘ | - ’ »} ’ ’ ‘ | ’ ’ . * } * 
ij > it Weilif i ht ii thc tial i ‘ i iy tie ()i it} it Be Livit ~ O} 
. = y 4 | 
. , { . 

COnSISLING OF Aan a ustablie pedestal o1 at 2} Upon which the arina 
. , ' , } . | > 7% 
Lures aha ¢ Mches re SUpDpPpOrLled LY Lois 18 correct WHY 18 not the 

’ ’ : y . 
@aujyUsually) na vertical direction of the magnet in Complainants 


wna piease ve your reasons whv not? 

\. In e defendants’ new imp the changing of the position of 
Line mad [ aiters tlie relation which Is desivt i to ¢ XY 1st between 
tne n mal DOSILION O] the armature and that of the m ionet thereby 
interfering with the proper performance of their respective functions. 
which are the movements of the armature by the magnet through 
a uniform or nearly uniform magnetic field In the Slater and Wat- 


creased distance of the armature trom the poles of the magnet 
have already given Im mv answer to question 121 my reason for 
thinking that 1t would notbe possible to adjust the position of 


11 . ; ' ’ 
1146 Live electro-magcnet In defendants new ATP SO as to serve 
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204 Re-D. Q. In your answer to question Sth you state that 
ous cd vices have been used for preventing the too rapid or 
sudden movement of one electrode toward the other, such as revolv- 
fans, flo: ils, and dash- pos, an that this improvement appeared 


| 
; 


in some sort as early i LSo35, and in your Answer to cross-question 
159 you say that you refer in making such statement to the British 
patent to Staite, No. 634 of 1853. Will you deseribe the function 
and operation of the device shown in the Staite patent to which you 
refer, and state whether or not it is the equlivalent of a dash-pot, 
ive your reasons for any opinion you may express 
The apparatus shown in the patent of Staite bears a general 
resemblance to the lamp shown in Fig. 1 of the Brush patent, if the 
latter were placed in an inverted position. The lower carbon is 
movable, while the upper carbon is 3 fixed ; the lower carbon is carried 
On a float moving vertically Wit na tube filled with water, oll. or 
other liquid, and the float 1s wo so that it rises slowly in the 
liquid as the carbon is consumed, and 7 the approach of the car- 
bons toward each other, although effected by the action of gravity, 
is nevertheless comparatively slow. The advancement of the car- 
bon may be said to be due to the force of gravity stored up by date 
ing the float to its lowest point, just as the like result is produced | 
the Brush | lam p of the patent by raising the carbon and core. It is 
not an equivalent of a — pot, for the latter 1s nothing more than 
a retarding device, which of itself imparts no motion to the carbon, 
b iI only se,ves to re eulat the action { other forces upon it. 

205 Re-D. Q. In the quotation which I made from your prior 
answer you speak of both floats and dash-pots; did you have in 
mind different things or the same thing In so stating? 


A. | had in mind ditferent things. 
1] vi 206 it -|) \) What was th other this cy which you had in 
mind besides that which vou have just described as existing 


, 
, | ‘ ~ ‘) 
in the Staite patent 


A. The emplovment Ol thas d 3h pat which I had iT) mind was 


? J : ’ ’ ‘ ’ 
that of the two Haves lamps, and also of a lamp shown at the Paris 
lux position OT IS;S. OT wl tee ; «if scription Wis shortly afterwards 


‘| | . i " - ] . » 
published, Lis nHublication must have taken piace not eartiel than 
: - 

September of 1878 


207 te-D ©. And in the quotation which I made from your 
fifth answer, when you speak of “ fans,” what did you have in mind 
by that ret su atense rer 


rit 
A. The Serrin lainp 
208 Re-D. Q. In that lamp the fan is actuated by a train of geared 
whi els or clock-work. is it not? 
A. Yes. 
209 Re-D. Q. And does this clock-work also regulate the approach 
or separation of the carbons? 
A It does. 

Re-D. Q. Do you think that a fan, such as is shown in the 
Serrin lamp, together with the clock-work which actuates the fan, 
could wes inserted in the Brush lamp of the patent and connected 

th the core without impairing the operation of the lamp? 
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215 Re-D. Q. Suppose you should stiffen the spring ¢ which sus- 
tains or helps sustain the core in the Brush lamp (1 refer to Fig. 1), 
what would be the effect ? 


A. If stiffened beyond a certain degree it would tend t ) Oppose 
the free descent of the carbon and to unduly e longate » the are. There 


is a certain medium tension, the amount of which has to be ascer- 
tained by trial, under which these springs give the best result. If 
the tension is too great the result is as I have stated: if too little a 
‘rreater magnetic force 1s necessary to af the required work 
716, Re-D. Q. Aft question 91 you were asked whether there was 
any substantial difference between the operation of the magnet and 
movable armature and the result thereof, as you have deseribed the 
“ defendants’ new lamp,’ and the operation of the solenoid 
and th result thi reot in the pekTLa yp) desert bed 1h) said Brush patent, 
and you were asked to state the difference, if there was any. Will 
you re: ad the Answer which you 2 ive to that question and add any- 


thi 


+, 


{ it Lo make it mare Ct thid) ote 
Ty t ef 7 —_ = 3 , 
he answer as it Stands 1s iIncompl te. Inasmuch as it simply 
lescribes the operation of the solenoid of the Brush lamp upon its 
Core as a constantly Increasing torce 1n opposition to the constant or 
uniform force of gravity. I therefore will now answer it as follows: 
The movable armature in defendants’ new lamp, the construction 
and operation of which I have described In my answer to question 


S89, moves under the action of a constant magnetic force throughout 
. ; | : ? ee ] — ‘ i 
its range of movement, wills at movabls core deseribed and shown 


the Brush patent Is drawn into the solenoid by the attraetive force 
of its magnetism, which within the range of movement of the 


’ 


- | rr "| 1 
L100 Core bet wer nits timiting stops isaconstantiy Increasing lorce 


’ 


, y : 
as the core moves upwards, Wolte the opposing iorce ot gravity 


Is CONnNSLANL: hence. in the Brush ipparatus one OF the Aanlagonistic 
" ’ > : ; 
iorces acting upon tne movable roon 38 Varianvie, while the other 
| ‘% 
s constant, and for that reason it 1s more difficult to maintain the 
| lity : 7 7h) pry } 7 4 ’ thy i i ~ iT} il | t] . 
‘ PEEtaT 1¢)T) ‘pi CqQrnudiiiory ltt} i Lee : rie’ itl \\ pi j is gue 1} ii () T 
i 
i } ; : + 
most perfect reguiation of the are | regard this as a substantial 
difference between the two organizations, inasmuch as a different 


result is obtained, and this by reason of the difference in the con- 

tion and mods of operat mn of the two devices 

217 Re-D a At question 95 you were asked whether you found 

in the Exhibit “ Defendants’ New Lamp” the combination claimed 
he first stale of the said Brush patent; and In your answer you 

ntioned the differences which existed between the said exhibit 
nad t he combination claimed in the first claim, Will You how atli- 

swer the question more categorically than you did then? 

A. In view of what I have already said in my answer to question 
95. I do not think that the combination of the first claim of the 
patent is found in the defendants’ new lamp. The armature in the 
| laim, if the claim is 

itended to be limited to a core as distinguished from an armature 
in general, which, I think, is fairly implied by the language used in 
this claim us contrasted with that of the third claim. As regards 
the clamp and lifter there is no difference between the defendants’ 


itter is not an equivalent for the core of the c 


as 
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two lamps. 


} ? } 
Lue particular armature of the deteli 


hew 1h its construction anda mode 
sult Is produced, then do not cons 
equivalent for the core of the com 


combination is not substantially thi 


Adjourned to meet Monday 


115] 
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x vs hl : 
; - ] P i ‘] at i" >. / ()4? ) }- 
of the specification of letters patent to Charles F. Brush, No. 196,425, 
, 7 cye? 1 — . . } ; ’ 
dated October 253. 1877. for rie niated earbons for electrical } 
luminating points, and the drawings forming part thereo!l, wht hy 
' , ’ 7 ; ‘> 
| now show vou. and do vou understand the sam: 
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the same 


‘ > , 

219 Re-D. Q. What do you under 
in said letters patent and claimed 11 

I under salam thete 

A Lil i “= Bee cy _ 

claim Lo vD Aan ary r ry) 
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trod: OO] 17) ' 1] ran ' ; o?1 " 
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lamp which ons Heel electroniated 
metal. wiereny Certalh LnprTove 
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stand to be the thing described 
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the second claim thereof 
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220 Re-D. Q. Do vou find any 
specification of 1 
ness of ft 
find on t 

A. | find lt) the specification no 
the metallic coating? 

221 Re-D. Q. Will you read the a 
enth cross-question, printed on pa; 


. 


record.in which he mentions certai: 


| 

i 
a 
better electrical connection be 


der; and,seventh, rendering it 


— 


direction or suggestion in thi 


legree Ol the thickness or thin- 
‘trode: and. if so. what do vou 


lirections as to the thickness of 


nswer of Dr. Morton to the sev- 


ge 49 of complainants’ printed 


1 results which arise from coat- 


C. HARRISON CONDIT ET AL. 719 
ny the carbon with metal by a process of electroplating, and state 
vhether or not the specin ALIO! f the patent contains anv diree- 
Lions Or SUgGeStIONS as to the thickness or thinness of the metallic 
coating, so as to obviate the disadvantageous results which he therein 
savs would follow from applying too thick a coating. 

A. I have read the answer referred to and I find nothing what- 
pecificat on which points out the most advantageous 
thickness for the metallic coating, nor 1s there any reference to the 


| | ‘4 t ’ ’ . = 
disadvantageous resuits whi i Dy Miorton speaks or as arising irom 


ever in the s 


222 Re-D.Q. Dr. Morton says in his said answer that by electro- 
plating the carbon stick absolute contact between the carbon stick 
and the metallie coating is secured. which could not be obtained by 
the other methods Would notthat result be secured, however thick 


223 Re-D. Q. Are the results which the said patent mention as 
following from covering the carbons with a metallic coating best 
ACCOIND| shed OV A UE nm Uf a hin covering of metal ? 

Llos \. The specific results mentioned in the specification would 

be most nerfectiv attained by a comparatively thick coating. 
2?4 Re-D. Q. Will vou look att Defendants Exhibits, as follows: 


a 
‘ ‘ . / . * ’ : so >» . 
Large Weston Carbons also “ Large Carbons made in 1877. B: 
Ie hite ('vlindrieal St rer Pode (*-” al “ Tionst 3 ex 
j ;it? _ PEEMAL ial Lt AVVIUSA, ' Lin UOUSLOTIS ><. 
. " _* ’ ‘ > 
rimenial Ie cirri iv oa 1 pper Carbons AisO ouston s 


x perimecntal Llectrically ¢ ited Zine Carbons also “ Exhibits 
Weston’s Zine Carbons:” also “ Carbons Made at Roberts & Havell’s. 
ISi6 Also “ Exhibits Hiowal is Nickel - Plated C‘arbon Plate -” 
exhibits Metal-Coated Ca ; Made in 1876, A:;”" also “ Ex- 


: 
$s ( al s of lSjO or LSii iso Kxh bit H ward Copper 
Piated Pencil,” and state wheth vou find the thing deseribed in 
: B patent L ( ( nd claim thereof 
\ ve eXYamil . | NOLS ChumMmera i in the ques- 
lt is mv belief.as | have said. that the results which are speci- 
iin the patent as arising I met illie coating of the carbons 


Dest atLLATHed DY Line Use O! ting of considerable thickness. 


i Loickness required ft - t set set forth in the specifi- 
: 
, ut the drawing shows a rbon enveloped in a continuous 
of considerable thickness, and also showsa method of wrapping 
| 
irbon electrode with a m ribbon put on spirally, which 
is ulso of considerable thickness lt the claim of the patent em- 
| 
sa thinner coating, as w eof the thickness shown in the 


drawings, then I find the ar Limed inthe second claim in eac!l 
of the several exhibits ; heex! ILS in prise ele ctroplated carbons of 
various forms and having coatings of varying degrees of thickness, 
all of them, however, thinner than those shown in the drawings of 
the patent, and some of them ve y thin Some of these carbons are 
coated with zine, one with nick: but the greater part of them with 
copper. The proper thickness would be a matter to be deter- 
1154 mined by experiment, as some of the different necessary con- 
ditions of use are antagonistic to each other. If the coating 
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slides too far” the clamp is carried up until its further motion Is ar- 


: , 

rested by the stop, and in the circumstances suggested in the ques- 
7 : 
’ 
[ 1 there exists a necessity for thi employment of the stop to arrest 
: — _ 
, 7 : ’ , . 
Lne Upward movement Or tiie clamp and overcome the mo- 


$ " . . 
* : 
tid CALION oO} Tihe tz j ~ i ait result ri rive accidents re- 
erred to In the quotatio ind which might arise entirely inde- 
* ’ ’ ; ; } +] : : ’ . 
s : > . 
}) bhi@ qr) , O| Uli Vareitions | strength of the current, as, for 
on | a ‘ 
example, by the breaking o eces of carbon or by a jarring of 
| 
? 
' ‘ Pieeeee. 
. 
4 ’ | . = : , ’ ? \ ‘7 
‘J J ease [OOK at Lompia > XK NLolt Defendants ACW Aec- 
' } } ! } ; | } 
| " ' * 
tric LAMp and state whether thi bit) nas Aan AGTUSLADI stop whi il 
; ’ 
: , i ’ , , 
Littl - i ichg 1) Ji at ii] 


he undue elongation of the are in defendants’ new lamp is 
ra 


: } } As : > ; } 1; 
prevented, first, OV Making the parts which requir iO) e ililted to 
, : . ,) 
establish the are comparatively iight, so that in rising they Wiil 
_ ’ } ; ; 7 ° 1) 
nave very ljittlie momentum » be overcome: secondiyv, In the em- 
piovment of a spring to counteract this momentum, slight As it Is: 
the enrine listended in the f lifting the carbo and hence 
ii 7a ia = ‘j =it*il it iii ; PeeLLLIR ' ‘ i * ; . ehit i ; . 
tS as ; nstant fore tend a resist | ef uUpDWal movement of 
' — L COTITS| i st cP ft ‘| ‘ ad , i; * Pe i} Lip) <i ‘A | ; lj it 
" ’ ‘ ‘ : } 
ie tng apparatus; thirdly e structure Is so organized that 
rl : 
magnet is permitted ses to etlectively exert its utmost 
‘ ' : ’ ! afi. ‘ ; ’ 
Ing power upon the upper carbon-hoider so that ll there 1s any 
a | ua | 
4 ; } : 
Variation ih the strength oO tiie urrent which s Ippiles the Man p, 
' ‘ —s ' : '% |} a. , ody ‘¥ y? of ti larpy: rye a aol? : 
} iS Wollie De CAalsEed Vy Lilt’? s] ti] : uabpo Lie (VOaRIO MAChHiNe, 
i ~ i 
’ 
ren or twenty revolutions pe minute, the lifting ipparatus Is 
. : + 7 ‘ ’ ’ 
CL Penner ae nerensed | mn of thi maviet br thy tiC- 
hits I ‘ Lilly) Liie POS ik’ ’ »raVve thi init ' ir | _' on thre Cote 
’ 
iovravity on tine ot Ss HeCariy as Passi tye i 1 COnaILICN 
’ 
is eg brium, so that th a slight preponderance of gravity 
‘ } 7 
ne band the upper cal Vill Oe permitted to tall and, on 
' } i Witn a Silg r DNTrerD Nwierance of ttre rLtractilve rorce 
: , 
| ’ ’ ’ ’ } 1] Pye)? ; 7 Tt) i} i ier VW i tr fted 
+ ’ 
’ : ’ . . . 
' ifis resuit was mrihit a it DV allowlng the armature to 
t " . . : ’ ry*y 
rise until the lifting power of the magnet is exhausted. The 
L/ Is " ‘ ti) if ne " We r magcnet 1s (itlé Lo the cionga- 
’ ; 
1 of the are yhich Dy sistane n the matin circult tes- 
: , t | ’ 
sf bali ) I 3 Lnrougn th Prbiill eolls of the 
. - 
‘7 G>T \{ Tite = i Th} ’ ’ i 7 seq ut rice cyt tT? 7 iT) reaseqd 
- 
- n ti n) rer quantitv of thre current Is 
: ’ 
’ - \ 7} + 1 i ' ’ ’ a a ¢ i¢ rat gat mad thus i¢ 
‘ j —_— 1; — hm 1 Tr . 
power Of the Mm Sand aiimMlblish the sustaining 
\ ’ (>i eat ry) ?} ; 7 ry 7 =e | ;Tat pith ro whnich rne armature 
" : " } Do 
ited 18 never so @t Las 1 reak the are or De largely in 
. j : . ' . . . | sy 7 
= | rive vires iif i] ~ iT \ i i} Live ir is 1) rmally Hliiti- 
nar 
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power of the magnet arising from slight speeding up of the gen- 
Iromn Variations in ti resistance ol the circult, of which I 
ve already spoken he spiral spring does not stop the ascent of 
irmature at a fixed point, irrespective of the lifting power of the 
gnet, as the Brush stop does, irrespective of the lifting power of 
| soienold 
lhe stiff springs supporting defendants’ armature and the adjust- 
si) “A Spring are not ere) i Substitute tor the adjustable 
yy Uf rush patent, not o iuse they have not the Cupac- 
res rthe upward im if the armature before the 
Wel Lne marcnet Is ¢ . I which thi Brush stop has, 
but also because they do perform t lunction Of maintaining a con- 
23 r SLADIeC CQULITIDrTIUIM OU \ ) the maximum lifting power 
mnet tend LO | e upper carbon-holder and the 
iO Stending to pull down the up ‘carbon-holde r which function 
brush stop 7 icapad hing 
\). 14 Would the Brush lamp of the patent operate successfully 
Lie SLOD ’ should be taker it and a shunt coll should be 
i 
put int | , | 
A. It would not, because there would then be nothing to arrest 
Loe momentum Oo the 1 liOvVINe Parts while the carbons were being 
(). lo. In the rush patent imp, when, In operation, the core, 
\\ fi ILS lifter, b cy ns to dese Mi trom the pont to which i has been 
ised by the current and st ypped UY the Stop iy. d es the 
»? » desc 1 orTadu lly the table with an imperceptibly 
slow motion or does it drop suddenly ? If it does the latter, 
; 
ae | | | 
\ \s a iporatory experimell | is, perhaps possibie that the 
it mail be mace to work mm tn mahiner described it} the hirst 
' ‘ 
imtL OL Lie suestion. althi iii 16 Gld not work so at bri time while 
le} observation. In ordinary use the clamp would from 
tO Lim hihi suddenly irom the st mp to the tabl like any other 
mpeded falling body, as Il hd on all the occasions when | saw 
hltlig) tll ODerALIOLN 
\/ 1G. W you compare Defendants’ Exhibits White Lamp, 
White La ip No. | ind VW mp No. 2 with figure 6 of the 
iW Ss Of] brush i! » Dat ind the dese! mption ofl that 


re contained In the spe it indi State whether or not the 
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Present: | 7 hefore 

‘ RS anet Danan oops ore a f the Brus! atoms as —_ “oF 

A Figure m oF tne adrawings Ol i rust parent repr sents a 
mechanical nirivance ior si rie ng the are In an electric lamp 

MOV ilig both carbons toward each other and for elongating the 

e by moving both carbons away from each other. 
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lt is again stated, in the first column of the third page of the 
ification, in a further reference to the stop D’, shown in figure 6, 
it it “isin all respects identical with the same element herein- 
welTOre Sper itied “—that 1s, the element specified In de scribing the 
structure shown in the first three figures. 
in the first column of the second page of this specification atten- 
tion 1s also called to the fact that the matin point of difference between 
devices shown 1n figures 1 and 6 1s that in the former one carbon- 
lider Is stationary and the other moves, while in the latter one car- 
i-hoider 1s moved substantially in the same manner as in the 
r, but itis made to impart a similar reverse motion to the 
holder and the other carbon by suitable link and lever connections. 
\ three of the White lamps referred to in the question contain, 
r mechanical form, precisely the organization shown In fig- 


6 of the Brush patent, in respect of having their upper and lower 


Chl n-holder so united bv flex eonnections that the movement 
; si . | | j 7: ’ 4" , . 
(>) ithe carbon-holadse rr, e@]reer in | down. causes il simultaneous 
reverse motion of the other carbon-holder. 
Bm aedd 


° | ' “a » * i * , * “5 » . : . com | - ‘ 
L1¢2 In the White lamps the two carbons are kept in longitudinal 
} , — > pant . , 
alignment with each other and then reciprocating motions 


as 


I n right imes 
In each of the White lamps the lower earbon-holder ts rigidly 
connected with a cross-bar afhixed to the upper ends of the cores of 
two solenoids, and the principle of the differential pulley is em- 
oved in connecting the lower carbon-holder with the upper car- 
holder, the lower earbon-holder being suspended by means of a 
if SSiljo over the smaller t tiie the differential pulley, while 


H ; 7. 2 , ’ y . — 7 . 
upper carbon-holder is suspended by a band passing over the 


| ' it teil | Line different | roti \ 

ln Defendants’ Exhibits White Lamp and White Lamp No. 2 two 
differes | pulleys are employed lwo bands are atlixed at their 

ppel is to the larger drums of the differential pulleys and at 


cir lower ends to the lower end of the sliding rod which carries 
| | ideris attached. Bands pass- 
ifferential pulleys are secured 
e cross-bar which unites the cores and to which the lower car- 
holder is affixed. In the model, Defendants’ Exhibit Whit 
imp No. 1, segments of two drums having different diameters are 
united in the same plane, the band carrying the lower carbon- 
S. Ga ss-bar, and COTeCs Ly ine ittixed to the concentric periphery 
of the smaller seement. while the band which is affixed to the lower 
end of the rod carrying the upper carbon-holder is affixed to the 
concentric periph ry of the larger segment. The weight of the rod 
carrying the horizontal arm to which the upper carbon-holder 
tlixed is sufficient, by reason of the leverage afforded by the differ- 
CliLlal pulleys with which the parts are connected, to raise the lower 
carbon-holder and the solenvid cores and cross-bar to which the 
horizontal arm earrying the lower carbon-holder is affixed whenever 
the cores are partially released from the attraction of the helices by 
the elongation of the are and consequent weakening of the current 
flowing through the helices. 


; 
pT} ri 
? 4] ’ 
' ; y sy * : ’ : j ‘ 
7. na i@ smatier drums of thea 
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). 18. What do you understand to be the clamp referred to in the 
t claim of the patent ‘4 
A. A clamp adapted to have a lifter secured to it like the spring 
: of figure 6 for the purpose of tilting it and enabling it to per- 
its clamping function 


— 


mii) ils 
(). 19. Has the spring C’ in figure 6 any other function than that 
iting the clamp as vou have deseribed ? 
A. In answering the preceding question I took into consideration 
| the fact that the spring C’ of figure 6 acts In opposition to gravity, 
but, as I have stated, the function of the spring C’ is simply to im- 
part the necessary tilted position to the clamp D, and it is in that 
respect that the spring C’ of figure 6 is the equivalent of the lifter 
‘ Ol} higures | Zz ind 3 


fhe lifting of the rod B in figure 6 is effected by the lifting 
; 


- S , ; 

lly , powel OL tile so1reno d Wriiell has to overcome the lorce of 

gravity plus the force of the contracting spring 5, which tends 

: to pull the earbon-holders together. This spring, which was lettered 

Sin the original patent, is, as I suppose by accident, not lettered in 

e relssti It is, however, referred to in the specification at the LOp 
of the first column of the third page as follows 

The spring S or its equivalent acts as eravity does in the rod Lb, 
whnin figure 1, to keep t irbons. togethet 

lf spring C’ of figure 6 w required to perform the function 

of the lifter in respect of lifting the rod B, the spring 5 would either 

omitted from the structu ts tension diminished. It am ther 
re of the opinion that the sole important function of the spring C’ 
| 


> } 1 14 . « , , | > ' ‘ 7 : ; 
SLO KeeD Lie ciamMp 1) ina tiited position when the rod é is raised 


the | ime power ol the sole! 
} } } } 1} 
\ weight attached to a cord ing over an elevated pulie, ind 
rhe t] ‘ 1 ove of the « |) 4 wid periort » the same tur 
spring C' in figure 6 
(). 20. Then, if I understand the spring ¢ henre 6.whiech 
l =the clamp, sometimes - 1} ( lent Ol the structure, acts In 
opposition to the gravity of the core Is there anything correspond- 
ne to thisin the White lamps’? 
\. Disregarding the funet the spring C’ of figure 6 as tli 
evice for tilting the clamp | considering it as a liftine device, 
r)c nm conmmne tion \wre an itt racLtive ores ql the solenoid '¢) 


e- | 
separate the carbons. there is the same thing in the White lamps in 
the heavy ecross-bar to which the solenoids of the White lamps are 


thi xe d, the we Tul of which, addi | to the magnetic attraction ol the 
solenoids, also tends to separate the carbons 7 
(). 21. Can the spring C’ of figure 6 of the Brush patent check 
the descent of the rod B, which passes through the clamp— 
1176 in other words, can the clamp in figure 6 alternately permit 
and check the descent of the rod? 


A. In my opinior it cannot and it is not intended that itshall do 
so. Its description in the specification, which 1s In the upper part 
of the first column on page 3 of the specification, Is contained In 
the following sentence. to wit 
“The rod B, in this instance, also passes through the ring D, 
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with the movement or the clamp in ftgure 6 
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Lions the Clamps Of thie White lamps would all act in the same way 


’ 5 ll : ) ) ‘ ; 
They would be carried slowly down from the stop to t 


. , + | , 
of the helices for their eores 
=o 7 " = ’ 47 4 e. , ‘7 ° * 
i. 20 Assume, if you piease, that the spring ( of figure 6 1s 
: ; . 2 | } } 
made strong enough to enable it, when distended, to exert a fore 


> | " \ & , " "|r > 
more than sutheient to tit the ¢ 


: , 
vs" , arate 7 . " : " > — *. ." ’ 
descent of the vertical carbon rod: is there any “udvantage 1n ha 


9 . 1} . ‘ 

mo the spring ( instead of a welght over a pully \ssumine 
‘ . ] . . . } : . ' . . : } 
also, of course, that thi spring S® is taken out of figure OF and a 
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equivaient ol the spring (’ of figure 6, strengthened, as suggested 


by the question, so as to give it sensible lifting power over the rod B. 
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All that the spring C’ could do as a counterpoise for the core and 
rod B of figure 6 is, I think, better done in the White lamps by ad- 
justing the relative weights of the upper and lower carbon-holders 
und the parts with which they are connected, so that a very little 
change in, the str neth ol the current flowing through the 
1175 it lices will in Ohne Cause so lier release the cores from attrac- 
tion as to cause the carbons to approach each other, and in 
the othe r case so far increase tlh ittraction of the hel lices for the 
cores as lo ¢ nable the magnetic force to preponderate over gravity 
ani separate thr carbons. 
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J). 24. In your opinion, is the di scription contained in the Slater 
& Watson English patent in connection with the drawings suffi- 
if ntl ele ar and explicit to have « nabl d il person skill d in the art 
at the date of the Brush lamp prea nt to construct a lamp In accord- 
ance with the description, and, in your opinion, would a lamp con- 
structed 1m accordance with that deseripti ion be a pr iclics il, success- 
ful electric are lamp? 

A. In my opinion,. the net pear —se afforded by the Slater & 
Watson Moglish prea nt isamply s iflicient to enable a Pores skilled 
lt) tha art to construct a peldiip) 1tl accordance with the desecripti Oli 
therein contained, and, ln my Opimion, a lamp so constructed would 
be a practical, successful electric are lamp. 

() <0 Is there anything In the said description of the said Slater 
& Watson Ie ng@lish pat tent which deseribes the construction of the 

rmat ires Mt qu and the levers H’ H’ as they are constructed in the 


_ 


A Tl Here Is: the drawings clearly show the forms of the artuia- 
re pleces H H and the levers H’ H’, and their construction and 
mode of operation are amply di oe on the fourth page of the 
printed Slater & Watson specification by the following words: “ The 
armatures Il H are at sadiieed ty b rrass levers, H’ H’, whieh are fitted 
with eyes, through which the rod D passes freely when in- 
1179 duction ceases, but when thecurrent passes through the magnet 
the outer extremities of the compound levers H’ H’ are raised 
and their eves simultaneously grasp the rod D, which is thus held 
ut a proper elevation, but when the current 1s broken the levers as- 
sume a horizontal position and allow the rod to drop down, which 
effects the re-establishment of contact between the electrodes. 
(). 26. | now read to you the answer of Dr. Morton to the 99th X 
J whe relti he seems to state his Op mio that ina lamp constructed 
according to the description of the Slater & Watson English patent 
the armatures H H would be drawn up flat against the poles, 
thereby Carr ing up the levers H’ H’ so that they would fail to lift 
the carbon-holder. and in the same answer he also seems to think 
that after the levers H’ H’ had fallen and come to rest on the table 
they would continue to hold the carbon-holder and not allow it Lo 
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v : t 
plied and i consequent nel . nm Ure current flowing In the shunt 
é ; 
circuit tpl eh Lue COS OT Lil Vel eiectro-magcnetl 

| . 4] ; ‘ 7 " 7 = ‘ ] ; } 
j ‘ are, viereiore ah Ces OF ODeCTrAaALION ind; Tresu De- 
. 
t : . | lectric | 
tween the magnet and arma e or aderendants electri imp and 
e 4 head In tl Dll hy 
Lhe so old and ¢ e 4 T ‘ . paten ny Line atter case the 
‘ ’ eae. +] ’ , : i. l, | ’ eo ll . > : 
WOCUAKCI i Oo; tne macne I Which acts to pull up tire noyv- 
, 4 | . > 
core, due to the el 4 it ire and consequent diminu- 
’ : ’ rt? te * 7: : : : +] " hy , | t «> ’ ryt 
) ' ' ‘ ‘ Clit ait? vy _— - : iit if iiXx, is, it? SOU) CXLECTIL, 
Thi} nsated To hy Lt) at I | ach ofr thre core as It rises tow ird 
’ . ’ ; " : ss 1 ‘ : ’ 
Lil Trott \\ f = Si] / | © TIANTIIUIT SUSLAININY Dowel oO] 
’ 
’ ’ ‘| } ’ , 7 Tris I, } he ; sain 7s 
i? sorien nm tne ae serectric iamp there is ho such com- 
pensation for t gdiminut strength of the hiting magnet 
| ; 
(iti¢ Td) | ‘ ‘ neat (>T) i | PecuLtLi ss there iS Tid) material itl- 
, 
; : , . 
creas » tne attractive for r tine iting magnet due to the nearel 
pproach of the armature 


er to pull it down. and a com- 


pressed spring ana the magnetic attraction of the helix, tend- 
Ing to push and pull it up 
in the structure emploved lefendants’ electric lamp. on the 
| : 
conutral the armature 1s sul ed to tour forces. to wit. the m i 
ne traction of the lower electro-magnet and a distended spring, 
together with gravity, tending to pull it down, and the attractive 
lorce of the upper magnet, W when it preponderates, pulls th 
iri Lures 1) 
(). 40 Will you now, refer r to Complainants’ Exhibit Defend- 


’ , } : " 
itis le ric Lamp. state i ‘ ar % 


ul find ther ith Atl adiustable 


‘ . - 4 —_—— } } 
Stop. Which Is Lhe equivalent o ne si i» Dofthe Brush patent, and in 
; : : 
s i } 
lranswer Willi vou take Into sideration the lower electro-mag- 
, . : 4} P ; H 4] | 
’ : \ ’ , 3 ; ‘ ° " ‘ ; ’ 
na so the screw w ) ie shank which passes tnrough 
; , . ’ " . : - ; : . oct ; ' : - ; } 
LHe LOP | Lie Cap or case, a i which 8s provided With a jam nut 


shank which passes through the top 


of the cap or case and Is pr ded with a jam nut ts intended to act 
sa stop tor preventing tl ture from being thrown up by anv 
bnormna é ise Into actual contact with the hollow poles of the 
upper magnet, becaus 1} - of such contact. the armature will 
stick until there Is a sufficient diminution of the current flowing 
through the coils of the magnet to release it. ‘The use of a screw 
for preventing contact of the armature with the magnet in various 
forms of electrical apparatus was common long before the date of 
a , | ' 

the Brush patent itis the tune n of the shunt or lower electro- 
magnet to so far augment the force of gravity when the arc Is suit- 
ibly elongated as to make the forces tending to pull the armature 


, : y 
down preponderate over the force of 


armature has risen as high is the st 
My understanding of the subject 


4 : 
shank in defendants lamp is sim 
“ . * FF ‘4, : ' | ’ 
extraordinary conditions. while the 

necessary to enabl the ree iin 


‘1189 form its ordinary and usual { 


ply 
i - 


the lifting magnet before the 
aL 

s that the screw with the long 
a guard stop to provide against 
stop D of the Brush patent 1s 
gy apparatus of the lamp to per- 
unctions, both in establishing 
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A have looked at the x hibits mentioned in the question and I 

do find in them, espec1 illy in the Gramme and De Changyv pat Le hits, 
} } : } } ¥ 

scribed 1h Ube Brush pal hi and particularly referred to 


Lt} [ or I I 
e@ seventh cClalm thereol 
The electric lamp represented in figure 3 of the Brush patent and 
that shown In plate l of the De ' Hnabey patent ure supplied with 
the electric current from the pairs of hooks from which they are re- 
ectively suspended. ‘The electric lamp shown in figure 6 of the 


Werdermann patent, instead of being hung on hooks, is suspended 
tf the wires which conduct the current to it by 
neans of the jam nuts which confine the lower portions of 
1191 the wires, respectively, upon the sides of the “ holder 7,” the 
po the thing to which the electrodes are affixed. 
in all these cases the two rods or hooks upon which the lamps are 
suspended are the conductors for supplying the current to the lamp. 
If by the term equivalent in the seventh claim of the Brush pat- 
ent it is meant that the instrumentalities supporting the lamp shall, 
mn adaanr nto be ing the con luctors of the current, also be of such 
CONSLrUCT 1 that the lamp ean bi easily detached from them, then 


i ; 7 te +s , 7 ; ’ | ‘ . : ‘ ° 
the construction shown in figure 6 of the Werdermann patent, con- 
SISLING O] th) in Huts lor clamping the lower portions of the Wires 


AGVALUSL Li sides of the hoider, 18 ¢ mprebended 1h} the description 
contained in the seventh claim of th brush patent. 
() be Me) Vou think that Lie specifications of the patents referred 


* 
- 


‘ 
to in the last answer, taken in connection with the drawings, are 
sutheientls ir and expli L Lo ive enabled a yp» rsou skilled it} 


tne art. at the date of tli “L1G rush patent, LO have constructed 

and emploved the devices therein respectively deseribed and shown 
" : 

for suspending an electric lamp bv the conductors which supply the 


2 The electric lamp wh in figure three of the Gramme 
is provided with two h : which are, respectively, deposited 


‘| , Rin | : - ii j | } , . , 
In the Dights OI two Nooks Iormed, 1 spectively, upon the lower ends 
: ‘ 


; . ; 

ot the vertical s iIspehnainge Wires, WhieCil are the COT) luctors for SU) 
plying the current to th np. A portion of the weight of the 
inp is supported by what I understand to be a spring pulley, con- 
talning led spring and wound upon its periphery a 
band, one end of which 1s faste | to the pulley and the other end 
s fastened to the cei f th » of the lamp. Such coiled spring 
Du leys, for counterbalan Lier POUT] ses, were common al the date of 
the Gramme patent and wer frequently used for counterbal- 

1192 ancing chandeliers. lamps, and eas fixtures,in order to lessen 


the labor required in raising and lowering them 
The specification of the De Changy patent is particularly full 


d explicit as regards making the suspending hooks of the lamp 
the mediums of supplying it with the current. The lamp shown in 
binte one ot the a ( bang prant nt is intended ior a miners electric 

ip, and | observe is erroneously described in the manuscript copy 


i ; 


plate 2. 


" " ‘ ; , +s 
nt and in the translation under the heading 
, 


| suppose the number of the plates were transposed by a clerical 


: 


ee AS. Ae 
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6 of the Werdermann patent in the suspending and conducting wires 
which are clamped to the sides of the holder. 

Li The conductors described in the Changy patent as leading 
along the walls of the galleries of the mine, and upon which 

the Changy lamp is hung Db) its hooks, are the equivalents of the 

stationary hooks mentioned in the eighth claim of the Brush pat- 


lor these reasons I do not find in the contrivance described in 
the Brush specification, and particularly referred to in the eighth 
claim, anything new in view of the Gramme, Changy, and Werder- 
man lamps, which are all detachably afiixed to the wires by which 
they are supplied with the electric current, and are supported by 


Adjourned to meet October 25th, 1882. 


New YorK, October 25th, 1SS2—2 o'clock p. m. 
Pre sent ; As before. 


And the witness QuimBy proceeds as follows: 


(. 45. Have you read and do you understand the letters patent 
to Charles F. Brush, dated October 23d, 1877, No. 196,425, for 
“imp't in metal-plated carbons for electrical illuminating points,” 
being one of the patents here in suit? If you have, what do you 
understand to be the invention described in said letters patent and 
particularly referred to in the second claim thereof? 

A. | have read the patent, and I understand that the thing de- 
scribed in the Spe cification and mentioned tn the second claim is an 
electrode for employment in electric lamps made of carbon or a 
mixture of carbon with something else in the form of re stick, rod, 
plate, or disc and coated upon its surface with copper, nickel, or any 
suitable metal by the process of electroplating. 
it gives no information as to the thickness of the coating 
that to be interred from an inspection of the drawings, 
h, respectively, represent—the one a metallic tube closely 


an putent 
other that 
’ 

Wii 


L1OS , yee ’ Fr 
ie e? SUrTrOUnC! 


J 


ng a stick of carbon and the other a stick of carbon 
by a spirally wound ribbon of metal. It appears 
by the specification that in the one ease the tube is formed of sheet 
copper and that in the other case “a ribbon of suitable material” is 
employed for wrapping spirally around the carbon stick, the suitable 
material referred to being copper, nickel, or some other metal of 
suitable conductivity 

The objects of the covering are to protect the carbon from the ac- 
tion of the air, excepting at the “extreme illuminating end,” and 
also to diminish the resistance ol the electrode, the metal of the 
coating being a better conductor than the carbon of which the stick 
Is composed, 

Q. 46. Do you understand the French language? 

A. Not very well. 


94—3 14 


Vs. 


! 
ana 


| deseribe 


lentioned 


a 


This 


— ° ’ » . . , 
(). 47. Will you look at “ Defendants’ Exhibi 
: . , j 4 9? . , ae : , , 
nie Patent and state whether vou find int 
| | } . } ‘ 
Lhe thing described in the said brush patent 
} : , 
CCOnd Cilalin 
‘4 | — ‘ , 
A. | have read the said translation. and | fine 
" } + ° ’ } ? ° } 
Line described in the said Brush patent and m 
ond claim thereof, to wit. an electrode tor an eles 
} " : ' ; . ' 
ot carbon, the surtace of which 1s provided wit! 
; } 
appileation of a metal.such as }! iinum, rIdlumMm 
7, “guage 
nickel. codalil. chronium, ron magneurnese etc 
: } y 4] : ‘ ; 
it is turther stated that Lois covering can we 
} » ¢ ] ’ ’ ’ 
Ge@position., D\ precip! LION) \) AmMaivgamation 
7 ‘ i 
| ,Y ] _ » Aye ‘ | 
Sith pois mMmtroaduction, er oy ii} oLrner means 
Aceora ng tomy understanding this statement 
mode Of providing the met overing for the 
the second claim of the Brush patent. to wit, « 
‘ | 4 ] ? ‘ . ’ 
aL the date of the Rey mer patent Was Aa KNOWN 
—_ +] bal } .] 
earbon with metal tu VY WiilCh Is 
1106 , ly , ; | tiny 7. 
eh) ul mm OF tn metallic « Ling with the su 
' > < . , ) 
which | understand to be implied by the | 
; ‘ 
|)! CALION i the statement wh i] have quoted 
| understand that thr expression Apply LION 


« 


referred to ll 


. 


-_ 


— 
— 
— 
~— 
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tne 


cl 
The 


Lilt 


1} 


1) 


lth the 
+ ony ] ] 
‘LEIC lamp coniposed 
covering 


gold, 


word 
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és by 


it Translation of Rey- 
ne Sp cification thi 


reot 


i on 


‘ill 


Bie 
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Q. 49. Will you look at the defendants’ exhibits, as follows: 
“ Large Weston Carbon;” also“ Large Carbons, Made in 1877, 


’ also the Exhibit “¢ vlindt ical Sticks or Rods, C:” also “ Houston 


experimental Electrically-Coated Copper Carbons;” also “ Hous- 


ton Experimental Electrically-Coated Zine Carbons;” also the Ex- 
hibit “ Weston Zine Carbon: ilso “ Carbons Made at Roberts and 
Llarre l’s, 1S/6:” also ‘ hixhibit H VW ind Nickei-Plated ( ‘arbon Plate:” 


also Exhibit “ Metal-Coated Carbon. Made in 1876, A:” also Ex- 


“Carbons of 1876 or 1877:” also Exhibit “ Howard Copper- 


Pencil,” and state whether you find therein the thing de- 
in said Brush patent and claimed in the second claim thereof? 
have looked at the exhibits referred to in the question and | 
every one ol] thie a thie LOnY described in the second claim 
Brush patent. They are all electroplated carbons, exhibiting 


is of different thickness, but many of them very thin; most 


, > 
f them are coated with copper, some are coated with zine, and one, 
" : } { . al 7 . t > 
| ve, WILN nickel | Ann lumililar with the appe irance of electro- 
} . 
lated oblects and have heretofore. on various occasions. witnessed 
; : 
Operation of electroplating caroons with copper. 
(). 50. Have you read the questions and answers contained in the 
position of Henry R. Cassel. given for the defendants in this ease, 
. . s>*? ‘ ° . 
» wit. questions and answers numbered 12, 18, 19. 21. 23, 26. 30. 
b 
‘> ‘ - se) wi * ’ | . e >= . 
) Aa * 4 Y OOF. O65. 72. and do you understand the Lhning deseribe | 
‘ i ’ . ’ 
1 his said sewers | u do.do you find them in the 
4 ] ; : 
C] iid Brus and mentioned in the second 
" | . .* " . Ae . —— = 1. - | . } (’, } % 
chided €i0) VO ; ht] i ' i ss I (>t) rivell bD\ Live SiiLiGi asst! iil 
: d answers sufficiently clear and distinct to have enabled a 
| } } | | ] j , ? 
a SKliiIC@d nthe artat the date ol the said Brush pate nt to make 
7 j ee i j " " } , .% ‘ : . 
thing deseribed in said Brush patent and mentioned in the sec- 
y ’ : 
>] ‘;, Litt) 
, F ; , ¥ 
Bile A | nave read and un lerstand the questions and answers 
ri) 2 
referred to The thing Cassel deseribes is a carbon for an 
mp electroplated with copper, and it 1s the thing men- 
: } s 1 } " ’ 
1 the second claim of the said Brush patent 
() Will vou look at Defendants’ Exhibit “ Mechanics’ Maga- 
being extracts from that magazine from the year 15849, and 
i’ 7 ; ’ is vy +\7 ; sf - 7 17 ly . +) ne i oe cf |?) +} n 
3 \ i riti MenLioied ereirn thie LbOtne aescriver iii ' 
patent and mentioned Ih tire second claim ? 
\ exhibit referred to in the question contains what purports 


; 
in extract from “Le Molt.” dated July 20th. 1848. and de- 
: | 


, : , 
’ ’ es * a . \ : 
imone otner tnings, Aa plece OF CATVON IOT all eet 


rotyped if Cyt 

which a strip of metal is soldered and riveted or otherwise 
ttached,. and thr ther end of the strip is fastened 1 

{ . @y l si ‘ a | imalgvamat | Zine wi eh 's 


element oF the p ceding t 
’ 
patent is a quotation from a prior English patent of Staites 
_ = . . y t * ' 
it. adeserioing the prep iration of electrodes for wse Hy 
, = . " " , . 
¢ them tightly in seve! thicknesses of metal foil, such as 


thie purpose of siving them greater strength and making 


peter conductors. eit n follow what appear LO be editorial 


OR Se tgs Napa 


i4 


th 
‘*t) 
‘ * 


‘ i 
7... ' .* + ; ' ; 
Sen HS LO pre \ f i (yt 
| ] 
' ’ ’ ; ’ ’ 
the ~~. of an inch, SO lar as th 
} | ’ ’ ’ ’ ’ 
17? ‘7 ’ = ‘7 
Lhbat such a ma O 
: ti ,} : 7 
Sure tne Carvon 3s Ss 
fiyey i} ’ cur | | : tf ’ 
bila) ft { Witla [oo ft Se rece 
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t t ul 
operat! 7 } rive eit) 
‘Pema Qtre’ 
iit he si +? ¥ it Liat 
tia , 1} ti] | ? : ' 
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S18] ric (it) «> Live ‘ {jl Cre ii i) 
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sLadapters of the electri ul NALIN PUPrpPoOses, CONCIUG 
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j 2 ij 4 —- 
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ctrotvping: and, inasmuch as the process of electrotyping car! 
’ ¢ » FF ’ ’ ; ’ } ’ 
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maintaining the are which consists in the consuming or burning 
away of the ends of the carbens ? 

A. As | understand the question, it does not. 

oo () What is it that does control the extent towhich the ends 
of the carbons are consumed or burned away; is it the strength of 


the macnetic current passing weeh tuem 

A. Normally, I suppose, the strength of the current, although | 
think it possi bli that the rat thie consumption Ol tha carbons 
mav be affected by the distat rt from each other at which they 
mav be forcibly held. 

ob X Q. And the operation of the stop is to prevent an undue in- 


thie extent of movement ot the carbons, wh ch would ensue 
an increase in the magnetie str noth of the current ? 

A. The funetion of the stop is to prevent the moving apart of the 
ly of 


iv of the strength 


carbons beyond a predeterminec point, irrespective 
’ , . ’ 
| also irrespectivelyv of the sudden increase in the 


of the current, an | 
lifting power of the magnet whi h re sults from the fall of the upper 
carbon down to or nearly down to the lower carbon. 

57 X Q. You say that in the defendants’ new lamp the undue 
elongation of the are is prevented, first, by making the parts which 
require to be lifted comparatively light, so that in rising they will 
have very little momentum to be overcome; secondly, the employ- 
ment of a spring to counteract the momentum, sligbt as it is. What 

is it which tends to produc the undue elongation of the ure 
120] A. The momentum of the rising mass and variations in 

the lift ¢ from Inequalities 
in the speed of the generator which supplies the current 


o8 X Q. Is the variation in the lifting power of the magnet re- 


Ft 


ing power of the magnet resultin 


é 
suiting Irom nt qualities im thie speed of the gen rator a factor com- 
mon to the two lamps, the Brush patent lamp and defendants’ new 
lamp? | 

A. It is common to all lamps 


59 X Q. The momentum of the rising parts is greater in the Brush 


, . 
patent lamp than in the defendants’ new lamp ? 
A. Yes; owing to the greater mass of the parts 
60 X Q. And the means provided in the Brush lamp for prevuat- 
ing the momentum from carrving the rising parts too high is the 


— 


A. Yes; the stop D’, however, also prevents the parts from rising 
until the lifting power of the solenoid is exhausted or counterbal- 
anced by gravity. 

61 X Q. The momentum of the rising parts in defendants’ new 


$ 


amp is, you say, much less than it is in the Brush lamp? 

A. Yes 

62 X Q. And in the defendants’ new lamp that less degree of mo- 
mentum is prevented from carrving the rising parts too high by the 
employm« nt of a spring to counteract such momentum ? 

A. That is,in a certain sense, true, but it is not all the truth. In 
the defendants’ new lamp the rising parts are Icft free to move up, 


— 
$ y 
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too far, it will instantly and automatically be raised again as at 


69 X Q. Does the sentence you have quoted continue thus: ” and 
the carbon points thus continue In proper relation to each other?” 


70 X Q. Do you not think, then, that by sliding down too far the 
patent here means sliding down so far as to bring the carbons nearer 
, 


ht to be 


Y 
71 X Q. And do you think that every time the upper carbon ap- 
iches nearer to the lower one than it ought to do for the proper 
maintenance of the arc, whether that excess be much or little or 
never so little, the earbon rod will be automatically raised so that 


A Not eXNactuy. | know ‘the lact to be. and | understand the 
patent to c rrrectiy set out the fact, that when the upper carbon falls 
some distance which is“ too far” “ it will instantly and automatically 
be raised again as at first.” The reader thus being put upon inquiry 
as to what happened at first will find at the bottom of the second 
column ol the first page of the specification il description ol the 
initial operation of the structure in the following words: “ ‘The core 

c), D\ the torce of the axial magnetism thus created, is drawn 
1204 up within the cavity of the helix, and, by means of the finger 

C’, it lifts one edge of the ring D until, by its angular im- 
pingement against the rod b, it clamps said rod and also lifts it up 
to a distance limited by the adjustable stop D’.” 

42 \ \) In the passape you nave just quoted the pate ntee is de- 

scribing the establishment of the are at the beginning of the opera- 
f thi lamp, is he not? 
. Yes 
73 X Q. In the passage previously quoted, viz., “ If, however, the 
rod accidentally slides too far it will instantly and automatically be 
raised again as at first and the carbon points thus continued in 
prop r relation to each othe r. hie is deseribing, Is he not, the oOpera- 
tion of the lamp whe a the clamp has reached its normal position 
and the feeding of the carbon rod through it is going on? 

A. A description of what the patent asserts to be the normal opera- 
tion of the clamp Is followed by the quotation contained in the ques- 
tion describing what happens when an accident occurs and how the 
operation of again starting and maintaining the are is performed. 
The words as “ at first” are between commas, and are followed by 
what | understand to be a description of the restoration of the car- 
bon points to the relative positions which they acquire as a result of 
the first feeding operation. There would be no occasion for the ref- 
érence to accident that I can see if it were not intended thereby to 
refer toa condition of things which, ior the time bi Ing, destroyed 
what thr patent asserts to be the normal operation of the lamp and 
made rt me Cessary ior the Ope ration to proceed again as al first. 

74 X (). quote again for convenience of reference: “ In continued 
operation the normal position of the ring D is in contact with its 
lower support, the office of the core C being to regulate the sliding 
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f operation of the parts is,as | understand, what the 
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lamp, to have the clamp rise after every feeding operation or every 
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rest without touching the stop, the lamp would be a very superior 
lamp, and such a mode of operation of the lamp would be highly 
desirable. I do not think the term accidentally can be meant to 
apply, or can properly apply, to a condition of things which would 
ring about this exceedingly desirable result. 1 find the language 
the pret ent, as | have stated mv understanding of it, to be a truth- 
ul description of what I conceive to be the law of operation of the 
structure, as well as what | ive observed as to the actual working 
he lamp upon the occasions when I have seen it burn. 
. there may be slidings down of the 
quence of which, the clamp may leave 
rand rise_to a less li lott than the stop 

A. | have so stated in my answer to the 75 X (J. 
79 X Q. In your fifth answer, speaking of an experimental burn- 
ing of the Brush lamp which you witnessed, you say that the 


: 


rod nAiter which. and Ith COTS" 


‘ } és ; 4 . , . all . . . 
120 bikdbiy) Was ill periect working order, but without the stop ex- 
hibite d violent yo rturoat ns. at the rate of one or morea 

| " 
second: upon restoring the stop the continuous violent perturba- 


tions of the lamp ceased.” With the stop restored did the clamp 
continue in contact with the stop d ring the burning of the lamp ? 
in contact with the stop for a portion of the time, 
and atter the are had by come elo cy ited dropped to the table and 


Hen) resumed Its POSILION AGaAlNSE Lhe StOD pon one oceasion, for 
: | ; 
; . os : > ¥ = ' ' ot : . ' ‘ 
Tel | o1 ive or sSiX MINULES, | clamp remained neal thi table. 
: » * 4 " ] 
Viobrating With @Xcursions of mii ie.ampitude 


: ] . ] 
minutes the clamp, if I under- 
stand you, preserve la position Dbetweell contact with the floor and 


at clamp =e med to he SLTIKINDGE against the floor at the end 


S| \ (). At this Lime Was the sto} 


tT) ith the lamp ? 

S2 X Q. And except during the five or six minutes of vibration 
1 = 
deseribed. was the clamp hrst In con- 
ith) thie floor and then With the ston, and so on ? 


{ ' 
AGALNSL Lil floor. as vou bave 


—— 
_ 
- 
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tally remained hard against the 
Si }) for a sensible period, and On st vera! occasions for sensible 
periods of time vibrated AGAINST thi SLOp, these vibrations also hav- 
oO small amplitude like those AcALNST the Hoor. 
83 XQ. It never remained without touching or vibrating against 
hie stop or the tloor ? 
| do not remember that it did 
$4 X @. Did it sometimes move from the floor direetly to the 
stop, and sometimes directly in the opposite direction, without vibra- 
tion or fluctuation ? 
Yes, frequently. 
8D \ ‘) Rapidly or slow ly t 
A Rapidly in every Instance. 
1208 S6 X J. Was the effect of the prese nee of the stop to limit 
the range of this movement up and down? 


A. Yes. 
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\diourned to meet het \\ sday, November Sth, at 10 a. m 
121] New YorK, November Sth, 1882 

Met pursuant to adjournment. 

Present: Causten Browne, Esq., and Wm. C. Witter, Esq., of 
counsel for complainants, and Wim. A Jenner, sq i Counsel tor 
defendants ‘ 

Continued cross-examinat of the witness Quimsy by Mr. 
BROWN] 
97 X Q. Is the stop D’ in the Brush patent intended to be set 
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justment that there is probably but one position in which the spring 


a | 
can periorm its proper function 


LOO \J \s ct tii iLtTe} i i Cs thy defen | mis new lamp COT) - 
ball provision for so adjusting the position of the part to which 
Lie wer end of the retractile spring is made fast that it will oppose 
a greater or less spring resis! to the upward movement of the 
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A. There would, of course, be no difficulty in substituting in place 
A spring ( a ao vwure Oa spring stout eno Tal to become the 
principal faetor in sustaining the weight of the rod B and the core 
(’ and to overcome the force of t spring S. which tends to pull the 
rod Bb downwards, but such a inge in the structure woud, as | 

lerstand the question, ma yperative or at all events would 
Olive Ll] i@ of operat! \ litterent from that inte nded 

1Oo9 XN Q. What is the mode of operation which it would give it? 

\. As I understand the structure shown in the patent, the spring 
(’ of figure Gis a light spring, which is only required to perform 
the function of keeping the clamp in a tilted position, so that when 
the rod 6 rises the clamp will rise with it until brought into collision 
with the head of the screw stop D’. The spring S exerts its strain 


opposition to the foree of the spring C’, and it seems to me that 
he spring S would be a superfluity in the structure 1f the spring C’ 
were intended to perform the function of lifting the rod Band the 
parts immediately connected with the rod B. As I understand the 
organization shown tn figure 6, the lifting power of the helix is so 
reat relatively to the force of gravity that the spring Sis intro- 
duced to assist gravity in keeping the points of the carbons near 
together | 
1214 110 X Q. Do you think that the spring C’ cannot be made 
strong enough to hold up the clamp so as to check the de- 
scent of the rod B through the clamp unless it be so strong as to be- 
come the principal factor in sustaining the weight of the rod Bb and 


a 
r +] ’ rey cyt thay. ~ ri ir ™* 
ar Tia 


7; 


viet ia ri 
A. I don’t know whether it can or not, but such a mode of em- 
ploving the spring C’ does not suggest itself to me from an Inspec- 
ti0ll oF the pat mt. 

111 X Q. Is not the force of the spring C’, to the extent to which 
it exceeds the weight of the clamp, applied in such a direction as to 
ald in holding up the rod B? 
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eation relative to the function 
of 


isaspring lilting up one edge 
Cin hig | ana again, in these 


| in its angular clamping position 
uivalent of the finger C’ of Fig. 1.” 

and thus separate the carbons, is 
s: “The spring 5 or its equivalent 
», shown in Fig. 1, to keep the car- 
he magnetism through the core C 
rs to draw the carbons into act- 
deseribed in the specification as 


Ol lifting the edge of the clamp 
inping position against the rod B, 

} sas | + . 

(if Lhe last Quo ation contains 


ce of the magnetism through the 
‘y of the spring S to draw the car- 
ts any mention of the spring C’ as 
ct. The only way in which the 
hing this object would be DY lifting 
where says that the spring C’ does 
Lbing more than periorm the ofhce 
the clamp impinge upon the rod. 
anything In the specification Or 
it the spring (’ of hig 6 should 
n as that it will lift, by means of 


F should be of such 
ans of the clamp in lifting the 
stion, would it,in such case, oper- 

C’ of Figs. 1, 2, and 3, and would 
if not, why not? 

rer C’ in Figs. 1, 2, and 3 1s act- 

while the spring CU’ 


rew with the long shank, which passes 
the top of the cap or case of defendants’ old lamp, made ad- 
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1219 A. No; I have said that the long screw isa guard screw, 


| ] | y | - 2 ™ | ] . , ‘ sc) . . : 
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: , . ‘ } od . ft +} welt ry’ | nal 
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’ I i ° : i * | ‘ 4h " ’ +r % 1 ; 
is intended to work, 1f, indeed, it worked at all. The intention in 
Lhis lump, as in defendants’ new lamp, is to have the armature rise 
+ ‘ 
.+ " | -— | " ‘sy " , i 2 > 
unt OY the lengthening of the at and the const puUeTE inereased 
: , + . ’ . . , 
resistance in the elreuit th s acting, respectively, In Opposite 
directions upon the armature al lalized 
i 
150 Re-X. Q. Perhaps you don’t understand me. Do you mean 


mag Wee » ol : ay = Behsl efendants’ 
to be understood that the long screw in the Exhibit Defendants 
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Isl Re-X Q. When the long shanked serew is adjusted to 


1220 accomplish the object vou have just described, does it or does 
It not limit the distance to which thi parts which through the 
clamp raise the upper carbon-! ler can rise? 
\. If vou mean by can 1 an listance to which It Is possivie 
lor the part in question to rise under any circumstances, then the 


answer to your question 18 1t does, but if you mean to ask wirat 
limits the distances to which the part In qu stion d es, aS a matter 
oO: fact, rise In the ordinary and usual operation of the lamp, then 
my answer 1s tial that limit is Linh pose solely DY the exhaustion 
of the lifting power of the magnet | 

152 Re-X Q. When the magnet is adjusted downwards is the long- 
shanked screw also adjusted downwards? 

A. Yes. 

135 Re-X Q. And when it is adjusted upwards is the long-shanked 
screw also adjusted upwards? 

A. Yes. 

154 Re-X Q. When or why is the magnet adjusted upward ? 


96—314 
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\ lhe upper magnet 1s moved up or down 1n order to regulate 
. ‘4 . i . ' =? t. } . > | af } ’ ‘> ‘ " ; ° ae | 
SI ner power relatively to the sum or the torcees acting to pull 


: —— i ] i ; _ oon 0904 . ; 
Lne armature Gown. (Of the tatter ftorees one, gravitVv, IS eonstant: 


nother, an adjustable s] : : 

is variable according to the tension given it by adjustment; a third, 
Lhe iower magnet. Varies according to the strength of the current 
“nid according tothe height at which the armature lever is adjusted 


bv means ot the vertical screw upon which the free end of the arma- 
ture lever rests when it falls. When the upper magnet exerts too , 


much lifting power it is raised, and when it exerts too little it 1s 


} ; ? 
mOwered 


EDW. E. QUIMBY. 


’ } t tc P 
ubseribed and sworn to before me— 


J \MES A REN WICK. Mramine y 


Adjourned to meet at the Continental Hotel, in Newark, N. J., 


ov. 10th, at 11 a. m 
1 | NEW YORK. January SOth. LSS5—11 a. m 


Present: William C. Witter, Esq., of counsel for complainants, 
\\ Te iitl A Jenn ce lusq . Or counse for defendants. 


? 


The witness, Epwarp E. QuimsBy, Is recalled, and, being further 


135 Re-D. Q. In question 39 you were asked whether “ the mag- 
ature in the Exhibit Defendants’ Electric Lamp ciffer 
HoOstant} Lt \ in operation and resuit 1n that organization rom the 
| ‘ if you thought that 
they did you were asked to state in what respects you found such 
nees and to mention some of the more prominent ones. Did 

you intend to be understood in your answer to that question that 
uu did consider that Lhe magnet and armature in the Exhibit De- 


} } } OF } Bees : 
fendants’ Electric Lamp differed materially and substantiallly in 
. ’ } ? . 
O} ind result in that Organization trom the solenoid anda core 
of the Brush patent ¢ 


particulars in which they dif : 
136 Re-D. Q. In question 41 you were asked whether “ the magnet 


7 s] 


> : ’ | oo ba ol : . } \’ . ‘ 24 : | "> a ' 

and armature in the Exhibit Defendants’ New Electric Lamp differ ) 
; = Shes . . i ’ “y ¥ ] : ] n . : ~ ' 
SUDSLANTIALLY In operation and result 1n that organization from thi 


. , 


i } D cane 29 } an ? ; } ' 
Sorenold ana core Of the Brush patent, and if you thought that 
they did you were asked to state in what respecis vou found such dif- 


Mi tO Mmentiol 


some of the more prominent ones. Did vou 


, i 
nd to be understood in your answer to that question that you 
did consider that the magnet and armature in the Exhibit Defend- 


, 


ants’ New Electric Lamp differed materially and substantially in 
tion and result in that organization from the solenoid and 


‘ 
=, 
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1222 A. I did; and in response I stated prominent points of 


differences. ) 

Re-D. Q. In your answer to question 41 you stated that “ the 
magnet and armature in defendants’ new electric lamp also consti- 
tute a peculiar structure, having a mode of operation not known at 

he date of the Brush patent.” In view of the state of the art at the 
date of the Brush patent, and taking into consideration the electro- 
motor of M. Roux, deseribed in the Sth volume of Dumoncel’s Ex- 
pose (I refer to the deposition of Dr ae on page 147 of complain- 
ants printed record),do you think it required or involved 1 nvention 
to organize the magnet and armature cont: uined in said defendant 
new electric lamp and prurt them in the relation to each other oid 
is therein shown, and please give your reasons? 

A. In at — ring question 41 | took into consideration the Roux 
motor, which, in my o} pinion, does not contain the peculiarities and 
does not ve the ms de of operation of the magnet and armature 
contained in the Exhibit Defendants’ New Electric Lamp. In my 
opinion it did re juire Invention to organize the m ignet an | arma- 
ture in the manner in which they are organized in defendants’ new 
electric lamp, whereby the lifting force of the magnet acts in a unt- 
form degree upon the armature during the whole of the upward mo- 
—_ of the armature, as | described In my answer to question 4] 

8S Re-D. Q. Will you look at the drawing and description of a 
Pe contained in the work “ Principles of Mechanism, by Robert 
Willis,” second edition, published in London, 1870, on pages 414 and 
115, and also at the drawing and description of the Saladin or Mul- 
housi cluteh, contained on Due t47 of the “ Dictionatre des Mathé- 
matiques Appliquees, par H. Sonnet,” both of which have been put 
in evidence by the defendants in this case, and state whether or not 
vou find anything therein which confirms your view that it did not 
require or involve invention at the date of the Brush patent 
on the part of a person skilled in the art to use in an electric 
lamp, for the purpose of lifting a carbon-holder, a ring clamp 
connected with or attached to the armature by a hinged or linked 
connection, taking also into consideration the use of a ring clamp 
as is shown in the Watson and Slater British and French patents? 

A. The view which | have ieretofore expressed on the subject re- 
ferred to in the question is confirmed by the two publications men- 
tioned. The ring clutch shown in the Dictionaire des Mathémat- 
iques Appliquées, par H. Sonnet, is like the ring clutch shown In 
the Slater and Watson British and French patents in respect of 
being a ring clamp provided with a radius bar, to which bar force 
is to be applied to tilt the ring and make it gripe the cylinder 
surrounds. ‘The structure shown aud described in the Principles of 
Mechanism is also a ring clamp in the form of a perforated bar, the 
perforation in which loosely admits a cylindrical rod, which ts firmly 
grasped when the perforated bar is tilted. The mechanism for tilt- 
ing the bar, which is shown and described, is that which I have 
heretofore referred to substantially as being within the common 
knowledge of mankind at the date of the Brush patent. It consists 
of a vertically-sliding bar, M m, hinged to the upper end of a pit- 
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carbon-holder, and is independent of the core in that it is not at- 
tached thereto, and is also ad ipted to be raised by a lifter secured 
to the core, which lifter in Fig. 6 is the rod B connected to and 
moving with the core and having the capacity of lif rink, the clamp 
bodily upward. This view of the case is confirmed by the descrip- 
tion of the device shown in Fig. 6, which commences on the second 
column of the second page of the specification and which contains 
a statement as follows: 

“In this modification the motion of the core C is transmitted 
the rod B substantially as heretofore deseribed.” 

And, again, on the first column of the third page of the specifi- 
cation: 

The rod B in this instance also passes through the ring D.” 

The vertical part of the rod b which passes through the clamping 
ring transmits motion from the core to the ring of Fig. 6, and 
thereby raises the ring bodily, just as the finger C’ of Fig. | trans- 
mits the motion from the core vo the clamp of lig | and ruises that 
bodily 

i41 Re-D. Q. Assuming this to be the true construction of the 
claim, look at Defendants’ Exhibits Slater and Watson British and 


lrench Patents, Original Hayes Lamp, and Duplicate Hayes Lamp; 
assuming the original Hayes lamp to have a clamp connected with 
the core substantially the same as is shown in the duplicate Hayes 


lamp, and look Aliso al ren lants’ exhibits the thre c \\ lite 
12°, lamps. and state whether vou find therein the same com- 
bination of elements combined in substantially the same 


— 


way as are referred to in said first claim 

A. I find in all of the exhibits referred to in the question combi- 
nations of substantially the same elements and having substantially 
the same mode of operation as the combination of elements and 
irst cl] 1m. ASS Iming, of course, 
with the Watson and Slater lam ps, that the armatures of electro- 
magnets were atl the dat of the Brush patent equivalents for the 
senna taheniie aadnaleemmaiadll that it required no invention 
tO connect a ring clamp by means of a pet man with an armature. 
In the White lamps especially the clamp surrounds the carbon- 
holder and Is lifted bodily by the carbon-holder, which is connected 

th and moved by the core of the solenoid in precisely the same 
wav as the clamp of Fig. 6 surrounds the vertical part of the rod B, 
which is the earbon-holder, and which is connected to and moved 
by the core ot the sol noid of lig. t). 

142 Re-D. Q. Are the defendants’ exhibits the White lamps effi- 
cient and operative lamps ” 

A. In my opinion they are. One of them, Defendants’ Exhibit 
White Lamp, I have seen in successful operation. 


EDWARD E. QUIMBY. 


mode of operation set forth in the firs 
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(probably) of carbon in the form of vapor. The arc, however, does 
furnish some lght, but not of a de sirable quality. It consists mainly 
of the rays of the light which we find at the blue end of the spec- 
trum and which are of little or no utility for illuminating purposes. 
In fact, these rays are decidedly objectionable, and may be considered 
as sources Ol loss which decrease the « theiency of the system. They 
are particularly objectionabl as to quality, owing to the strong blue 
tint or color which they a SSess and which ts quite noticeable In 
many electric lights. Lights in which these particular rays exist in 
abu indance produce what | IS Sometimes termed moonlight etfect, and 
by some gliastly. In the early stages of the art this peculiar effect 
was considered by many to be necessarily incident to the electric 
e light, and the use of 1t was seriously objected to, especially by 
ladies. By reducing the length of the are to the smallest 
1229 practicable limits the proportion of these rays is greatly di- 
minished and, Const que ntly, the quality of the light much 
improved. In the long are much the largest amount of light ema- 
nates from the positive OF Upper carbon, and the lower or negative 
carbon furnishes very little indeed. 
And, since the light emanates mainly from the lower end of the 
carbon Or, Thore properly, from the coneave surface of the end of the 
rem | carbon rod, which concavity is commonly known as the 


crater ‘distribution of the light Is necessarily very unequal. 


“~~ ~ ‘chen arc, however, both carbons are highly heated and 
both yield considerable ight ihis produces a much more uniform 
distribution of the light in all directions and constitutes one of the 


most lporiant advantag s of the short-are system Another ad- 
Vantage arising trom the use of the short-are system Is greater surety 
of life and property when such lamps are used. This arises from 
the fact that it 1s hecessary tO use a machine having much greater 
lectro-n hotive force to run a lamp having a long are than to run a 
mane having a short one, because the resistance of the long ure is 
greater than that of the short arc. ‘This is not so manifest In cases 
where only a single light is used in a circuit, or, in other words, 
with machines whie I hi; ive only he hecessary electro- inotive force to 
ruth one light, because in this case the electro-motive force would 
never be so great as to be dangerous either to life or property ; but 
as the number of lights in circuit is increased the danger greatly 
increases. 

This question of the danger to life and property has been a very 
serious one in electric lighting, and quite a number of lives have 
already been lost by the use of apparatus which furnished currents 
for maintaining long arcs. ‘There has also been quite a number of 
accidents from defective insulation, and other difficulties which are, 
to a certain extent, inherent in the long-are system, all of which 

constitute great objections to the use of long-are lamps or 
1230 machines. By reducing the length of the are to the lowest 
possible practicable limit and by designing and constructing 
apparatus to work satisfactorily under these “conditions this ds anger 
is very much reduced. Again,in the long-are system it is extremely 
difficult to maintain a steady light, as the arc is constantly moving 
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electro-motive force in the same proportion as the number of lamps 
added in sertes in single circuit—in other words, if a single lamp 
requires an electro-motive force of 56 volts to run it satisfactorily, 
Len such lamps iti SCTICs WO Lid re quire au electro-motive lorce of O60 
volts, and twenty such lamps in series would require double this 
z., 1.120 volts, and so on, whereas, if the lamp 
25 volts, ten such lamps in series would require 

12.52 20 volts. and Lwenty such aL ps HOO volts. This would be 
’ about the maximum electro-motive force r quired for the one 

thirtv-second of an inch are Che one-sixteenth are would require 
otive force probably of 36 to 40 volts, and ten such 


l 
‘ , + ; , . ] ° + «- ’ | | j * | . 
ps would require 400 volts, and twenty such lamps 800 volts, 


eiectro-motive force, Vv 
; 


(). 12. Are the differences which you have mentioned in the elec- 
tro-motive torce mate rial, safetv to lite and prop rty and machine 
and Mat considered ? 

A. Yes,sir; very material indeed 

(J. lS Llow are you able »nave 1n lamps Lhvé nted by you (] re- 
fer, of course, to lamps of the defendants in this case) a normal are 
of only one thirty-second of an inch ? 


A. By Iaking an extremes Ly Sensitive lamp, in which the moving 
parts which control the feeding of the carbons are extremely light, 


-* 


and by the use of peculiar magnets, which are well adapted to re- 

spond to any\ Siigut chahnges i the current strength, and COTISe- 

quently feed the carbon forward or draw it back into a position 

where the resistance of the lamp, and consequently the length of 
| 

the arc, is that which has been found necessary in order to secure a 


satisfactory light. By drawing it back | do not mean to draw lit 


— 


back into a fixed position against a stop or its equivalent, but by 


usIng sucii a counter opposing tore as Wlil secure a balance of lorces 
In the lamp. In a svstem of electric lighting the lamp is buta 
a . P 


’ 


smalt part Ot It, and the lamp and machine must be so bulanced 
with each other as tosecure this fixed condition which | have st ited 


; has ber a found hecessary LO OUDLAIN a satisfactory helt W he n Say 
| fixed condition | mean that every properly constructed lamp con- 
| tains in itself these elements which give the best results. For ex- 
| ample, a lamp which is made to run with a machine having au 
| electro-motive force of 5U0 volts and re quiring a current of ten W ebers 
) would not work satisfactorily with a machine of 25 volts and 
: 1233 requiring a current of twenty Webers, and therefore each 
lamp would have to be coupled with its corresponding ma- 
; chine, and the lamps so designed and constructed as to preserve a 
condition ot equilibrium whenever the normal or standard current 
Was passing. 
(). 14. How have you been able to secure lightness of the moving 
parts ¢ . 
A. By using peculiar magnets of great power and using a light 
armature moving in certain relation to the poles of said magnets. 
. 1S. Refer ‘ing now to what has been called the second form of 
your lamp, which is illustrated by Complainants Exhibit Defend- 1 
97—314 | 
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of these springs increases. At the same time the resistance of the 


. o ; , " + i ye ce Pere ‘ . j . 
re 1s Increasing, bv reason of the increased separation of the ecar- 
’ : : . — . rs] ’ _— ' ’ 7 ‘ , 
bons, and In consequs i thisthe current gradually dimin- 
Lee ishes. and the attra ve force of the electro-magnet aiso crad- 
} . , ' . - ” 
. 5 hes i “— % : = . a. ; ‘ _. ‘a 7. . P . 
ually diminishes ul ttractive force of the Magnet for 
: : ‘yy } 3. ’ 7 " ; | ' ° ; ; 
is armature 1s counterbalila! 1 by the opposing forces of the 
Springs and GravitVv and the re Is then In a position of equillb- 
rium, but still free to move in either direction should the current 
, 


. 


through the coils of the magnet, an | const juentuy through the are 
her diminish or increas rom anv cause whatever. In other 


: ] : : . yy) F — , . ih « 
words, In thislamp the current alone mav be considered asthe thing 


‘ j Se + es ‘ ss ¢ " i j " : es ae 
which hxes the position > Which the armature Will Move and 


mnaliv come to rest DV the b ce oT the forces ACLING AGAINST It in 
‘| leas " +. if ; , ;' 
tne lamp Lin the mp juestion still another force 1s acting. to 


which, so far, | have paid no attention, because 1t may be entirely 
i ; i} ’ , , | | : 
removed without serious lecting the working of the lamp—I 


g 
refer to the shunt or fine wir on the magnet the function of 


, , , 
LOIS SHUNL COll Is thal or making e@ lamp capable ot being run sue- 
. : 


cessiully nh series With ¢ s shunt coll removed and the lamp 
ble to distinguish any diff 


| I 
e between the working of this lamp and another one in which 


| ’ 
Lhe shunt was present, 1f ONLY lamp was ruil In a eirenlt or 
’ 
| y were run trom nmndaep L‘ivnamo machines 
H ’ . . 
' ¢ 
(1) 19. When the shunt « . nm tne iamp an | econductu cy off 
a 
| ) | ’ r} ' ; | _— - ’ rive cirrent ij es Li} current 1) ~~ 
y > 
party main el lit Oo rate to raise th irmature in the 
’ ’ ‘ ; ; " ‘4 : ’ ¢ : ‘ ’ . ;% ? | ’ | i , 7 
Siittl bhiiitil he WOUTLC I WETC TIO SLIUTIL ¢ ii n tne lamp 
Ve F 
i_.” 
. 
4) threat | row +] hunt wi 
} i ™ , ISO rwoen the shun CO Sinor wien 
‘ 
; : . } 
L Is IL OT 1 inp, the al LLU Vill De rarsed as tar as the current 
’ a , : . . 
 % limit being o the ability of the current, acting 
’ ‘) 
‘ l¢ . 2 ‘ aa onet tc) ) ¢>7 } aar OP pPosine rorces 
7 
\. That is tru 
aiatt ve, i i‘ 
} *)* ry? ‘ ~)>7 | +} yr. — yyy ‘ yf t } law ee hiel ’ 
rae ’ Zi is ble Upward movement Ol Live CvVer. Wiisicis IS 


inked to the iower end orf the armature and through the eve 


5) wl ich thi earb rT) rod Disses, CvVer stopped by the flange Ol the 


*% No. Sir: 1 any stop what ver Was used Ol) the lamp it would 
reduce 1S vaiue lust SO mui h) at lamp is not designed or built Lo 


ACT ON ANYV SUCTI principe, bd] nevel does 

(). 22. I ohserve that the coils are made adjustable up and down 
' ’ ; ; ' : 
by screws passing through the frame. Suppose the coils were low- 


ered far enough so that the lever in its upward movement should be 


: " . ; ; .> ; | ’ . 
stopped bv the flange of the lower spool, what would be the effect, as 


; 


imp 1s constructed and inte nded Lo burn 


ail 


= SPINS ce a nigga a 
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erage iy: eg 
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. is ; ~ + se . * | To : . 
1}eSs \\ ESTON attends Io! fourth reexamination: 


, 


of the lamp; It would 


’ » 
onets in sucn 1 mn to the armature as to make the 
iatnyp pl ICLICAILVY US@LESS 1 oLner words, 1b would throw tne aly 
] j . . 
SO CoO np PLY O Of adjustment that 1b would not Ope rate satlsiac- 
tory 
) ’ : | tA" . , | 
(). 25. If the coils should lowered, as supposed in the last ques- 
Lioh,. are the otner parts o imp made adiustable so that they 
a : 
' ’ : . . : , { +] ] . : . +) 
my ry Ti Cec | [>] 1) I Ti ) ilé tov If 2 ris. 
i 
\. No. sir: they are no liustabl 
{ ) y | ~ ry? ’ ’ ’ : . j ‘ ’ - ; 
IVS - spring, whieh has a tendenecyv to 
2 wi , ; 7 , i 
yay pear th irmatul pW) Ss 1OowWwWerTed VV Means Ol thi SCrTew sO 
as to make th rma e tuke a proper position With respect 
; ; 
' ! pee : 7 
LO thy Holes ) Live i] ic ‘i I Lid raAvhy is iowered Si} iil he LO 
, ** > icf . ; 
act as stop to pDrevel indue lliting or rising of the clamwnp, 
a 
-. a 
What would Det ne resu 
] i — .» «exe j » oe P : . . . 
A. If the tension on thi spring was in reased in the manner and 
} i , j . * " ¥ : ] a | 
LO the extent mmadicated n \ ir question the amp would ceast to be 
’ , ] . , ; ’ ; , ‘| ‘yy + . so | j } -™ 
ath operacive iatiyp rst, cause tne magnet Wo iid not then beable 
, ij ‘ >, * , > - ] scree ® } ‘ 1] : ' ‘ ' 
LO overcome to a sulicient ext ne downward pull ob thie Spring, 
| , , 
pecause |! youd | iv a sta much greater torce thah it was 
® , . ] } ? ¥ ; ' 1] lint | 
ever 1hnvehnaead ) val ~ i, second, because the cClutehlh Coulk 


not orip ana Mit the rod WIthin thie range ¢ 
armature would then voave 
i>. “ae 


} ~~ e 

are it) thi vyer7ht would then ve extineuishe 
. ] | : | . . Sm 

QO] Tike SOm@iOoiid WOU Ceist | if Cor { lite 


1} Ze 4 7 , 

fall until the carbons ea 
again Ue establishes and 
would move upwar 

] : . 

until the are was again broken: in other 
operate 
’ " ; . 7] / } 

would intermittently and rapidly open an 
would be of no practical value 


ra 7 -_ . . a , 
(). yAGy \\ nat would cause the core, clamp 


eXcCesslLvV' height which you have mentioned 
% Pri ~mler tha damenant 4 ‘tine thr | 
A. Primarily, the current flowing throu 
the action of the current, however. would b 


the moving masses comprising the op 


1238S viz... the cor 


_ 


z;* | . ’ 
' ry % ‘ ’ ’ sy -_ ' ’ " 
Is the xed s Op |) CSSCnLIAL Ith thy 


the core, again attract d 


precisely as a circuit closing and breakin; 


as a source of 


, 
ri 
—_ ~ 


] - } 
, carbon-carrying rod, and the carbon. 


i movement which the 


> 


ump of the Bri 


— 
; 
_— 
— 
~ 
‘ 


present the core 
* > } | . : > » 
ward Dv the action of 
use a disruption of the 
cd Lhe attraetive force 


4 h,and rod would again 
in Into actual contact: the cireult would 


bv the solenoid 


, 


clutch, rod, and carbon, 
words, the lamp would 
oe device, which 
close the cirecult and 
lioht whatever. 

_and rod to rise to this 


1 the helix or solenoid 

further complicated by 
rative parts of the lamp, 
The In- 


ertia of these masses is considerable, and the mumentum that 


selected ite 


BSE aM eat sib 


cate 
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they would acquire by the action of the helix would always be suf- 
ficiently great to carry them past the point at which the are would 
be maintained if the stop were not present to arrest the movement 
of these parts, 

Q. 27. Have you ever tried a lamp constructed like the lamp of 
the patent when the stop D' was screwed up so as to be inoperative 
or was taken out; if you have, how did the lamp work when thus 
used ? 

A. TL have. The lamp worked exactly as described in my answer 
to question 26. It did not, and necessarily could not, perform the 
functions of an electric lamp 

(). 28. Are there any disadvantages arising from the use in an 
electric are lamp of a fixed stop to limit the length of the are, and 
particularly when there is in the lampa ring clamp which sur- 
rounds the carbon rod and is jammed against this fixed stop; if 
there are any disadvantages, will you mention what thev are and 
how they become so ? 

A. There are several Very serious disadvantages. The use of a 
stop presupposes, first, that we have means at our command for 
St curing a current of unitiorm strength, and further presupposes the 


use of carbons of absolute purity and uniformity. ‘These are things 
that never yet have been secured. Any variation in the speed of the 


dynamo-electric machine necessarily affeets the electro-motive force 
of the machine, and any variation in the purity or structure of the 
carbons necessarily affects the resistance of the are. ‘These varia- 
tions manifest themselves in the working of the lamp or lainps, and 
are sources of much annoyance at all times, because they cause the 
light from the lamp to vary considerably, and hence produce what 
is commonly known iis flick ring if il lamp be i constructed “as 
to have in it a fixed or adjustable stop, or for maintaining an arc of 

a certain predetermined length, the lamp is not in a position 
1259 to respond to these changes in both these directions and it 

cannot compensate “as it ought to for them. This inability 
of the lamp to accommodate itself to the varving conditions in the 
circuit reacts upon the machine, and causes the machine to absorb 
much more power to drive it than it ought to,and much of this 
extra power appears as heat in the coils of the machine, thus eli- 
dangering the machine, and the heat may be so great under cer- 
tain circumstances as to destroy the insulation. It also gives rise 
to other difficulties in the machine which occur mainly at the 
commutator—I refer to the production of sparks at the junction of 
the commutator and collecting brushes, which rapidly destroy 
both. There is another difficulty, which is peculiar in these lamps 
which have clutches and stops, which is the fact that we cannot de- 
pend upen the are even being formed of a predetermined length, 
because the distance to which the parts nove is affected, sometimes 
very seriously, by the jar or shocks which the parts receive when 
they come into contact with a rigid body, such as the fixed stop 
shown in the lamp of the Brush patent. There are many other difh- 
culties that arise in the use of these lamps of a more or less serious 
nature, and it may be safely stated that all such lamps are inhe- 


oe ee eee ef ee ae ee ee 


2g 
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rently defective and are not designed or constructed on correct prin- 
ciples. 

Q. 29. Is any effect produced on the rod itself by the clamp which 


surrounds and grips it, being jammed down on it by the stop; if 


‘ , 


. 7 ; | } . . 
there is, What 1s the effect an i what is the result in the Op ration ol 


the lamp 4 

A. There 1s. Both the rod and clamp ire Injured The O- 
mentum of the core in such a lamp as is deseribed and shown in 
thi patent, in which tl 
LO arrest the moon of the Harts, 1s suffiei Nt to cause the cluteh to 


. ; a. . . ° 
strike a heavy blow against the stop. This jams the opposite edges 
Ol the cluteh foreibl aAGALNST the LWO OP POs te si les ()] Line rod 
and, of course, the for of the blow is transferred to these 
1240 parts. This rapidly indents the surface of the rod and de- 
stroys the edges of the clutch, and tends consequent! LO 
large the hole in the clutch and throw the lamp out of adjustment 


he rod is obi TwmonnHole since If 


ray 2° , ° | . 
- olay ' : ; ocr ¢ oO a. am mi 
phe siigitest injury to the suriace ol rod 


* 
| 
a fT ste ti 7 rr urine! ' “> ipod le >| +} i) a Pre hd : thy, he : 
atirecus tile 1oree Whiich is Pre pUL! i LO ¢ Lik i vil CLilt 1 Tron th Riri, 
} ; } ; } 7 — ] | . . ' ; 
and ieads to unsteadiness of the holt while the lamp IS In opera- 


tion. This will be readily understood when it 1s considered that 
the clamp lifts the rod by reason of the friction between its oppo 
edges and the rod. The clutch or clamp will grip tighter if the s 
face of the rod is reughened, and conversely it will require more 
force to detach the clamp from the rod: and, further, th Te 
1) 


. } : 
will sink into the inequalities on the surtace of the rod, which will 


| } } 
tend to make the action of the lamp more unsteady, 


*? ] . ,;4% ; . , , 
J. oV Is gq amp constructed at | Opel i] iY 1c’ rei an j rig =] 
fi ath , S ens : . . ; +] Bru } aa @ »\ P i « ‘ ; , . fevif ii ’ 
IALION allie (rawlhgs Ol Lint TLISti PaLe4rmt “aapred to lull Liat i { 
’ 
) - : yeni BPara., ] , ' | . ’ ’ ’ ’ 
quirements ol cl COTMNOIeCrCLALL' successful MamMp ertnel Z| tat Ores iT 


day or of the date of the patent; if not, why not? 
of on r 4] ’ 
A. No, sir: It Is not, and Was hot at the date of the patent in 


the first place, the lamp de scribed in the pat nt belongs tO u CLASS O| 
lamps which never have been commercially successful, notwithstand 
Ing the fact that various Acte mpts have been m ule even within i 
very recent period to introduce them. ‘This class of lamps may | 

known as fixed or adjustable stop lamps. In this tvpe of lamp no 


attempt is made to SCCUTEe cl CONCdUILLION of CQUITT riut petweenh eats 
iorces acting in the lamp; but. On the contrary. they are intends 


LO Op rate so as to malntaln an are of predetermined length dy the 
moving parts being brought into contact with some device which 
positively arrests their motion whenever the are has reached this 
l neth This leature alone is very objectionable, as | have already 


pointed out. With the AM p shown and deseribed in the patent it 

would be impossible to obtain a light of sufficient steadiness 
iz4l to answer commercial requirements ; it would be too Irregular 
and uncertain In its action, and such a lamp is incapable of 


: 
* , , 


being run in series, or, in other words, only one of them could be 
run ina circuit. It would not fulfill the requirements of a com- 
mercially successful lamp. 

Q. 31. What is the commercial demand for lamps to burn singly 


~ 


ORR 


one 
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or one in a circuit as compared with the demand for lamps where 
the requirement is that several should burn in circuit ? 

A. Very small indeed. According to my experience, probably 
not over one in a thousand are sold to burn singly. 

Q. 32. Is the lamp of the Brush patent adapted to burn in series 
and to work successfully, leaving out of consideration the fact that 
it has no shunt circuit ? 

A. It is not. 

(J. 35. Are you acquainted with the construction and operation of 
the Brush commercial lamp of the present day t 
A. l am. 

(). 54. Does it differ materially from the lamp of the Brush pat- 
ent; if it does, will you mention some of the points in which that 
difference consists ? 

It does differ very materially from the lamp of the patent. 
Specific devices have been introduced to overcome difficulties that I 
have alre ady spok n of as aris iy It} the use of the lamp of the pat- 
ent, and other essentt i and inp riant changes have been made 
which have radically changed the mode of operation of the com- 
mercial lamp when ¢c imnpared With the lamp of the patent. In the 
first place, a dash-pot has been introduced to check the too sudden 
or irregular movement of the core. With this addition the opera- 
tion of the lamp is very materially changed, and it now becomes 
possible to secure a balance of forces in the lamp, and that without 
the use of the stop. In other words, with this addition, the opera- 
tion of the lamp is so materially modified that it may now be put 
into another class of lam ps. | 

| refer to that class of lamps of which mine is an example, 
1242 and in which the movabl parts are capable of assuming a 
position of equilibrium, but are still free to move in either 
direction in response to any variation in the strength of the current. 
[n the commercial lamp there is also a dash-pot in the rod, which 
tends very mat rially LO steady the action of the lamp by col pen- 
sating to a large extent for any irregularity in other parts of the 
feed-controlling mechanism. ‘The relation of the clutch to the core 
has also been very materially changed in the Brush commercial 
lamp by the introduction of links and levers, which render the lamp 
much more sensitive and much more regular in its action. The 
lamp is now what may be termed a slow-feed lamp, and the dash-pot 
in the rod is the equivalent in result of the gear movement in some 
of the earlier forms ol lamps, the downward movement of the rod 
being retarded in both cases for substantially the same purpose, viz., 
to secure greater delicacy of feed 

(). 35. When the lamp of the Brush patent is in operation what is 
sual position of the clamp | don’t refer to what the patent 
says on this point, but what have you found to be its position when 
vou have seen It work, and what do you say wilt be its position, 
judging from the construction and operation of such a lamp? 

A. Its usual position is that of contact with the adjustable stop 
marked D’ in the patent. It sometimes leaves it, but does not long 
remain out of contact with it, because the core soon begins to vibrate, 
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and, by striking the stop D’, shakes the rod down. The normal posi- 
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’ ’ yy) «y 4 ‘sy ; ; ; is . r ‘ * ’ ‘se . 
t110Nn may be sald to be, in the lamp ol the patent, that In which 1t1s 
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1244 cated, to prevent the permanent locking up oO! the parts result 
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Ing Irom the actual contact ol the armatures with the Iron 
eceores OF the macnets. ft Wlil De noticed in the exhibit lamp thata 


similar stop is used under the lever to prevent actual contact of the 
: ‘ 
armature with the cores of the lower magnets 
{ } ; \ ¥ tf . ‘ ¥ »? } las | soa | i ’ * motnm i 
‘ S Inatter OF fact, does tos iong-shanKed screw operate to 
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7 
t OF LHIS lamp whereby sensitiveness to minute variations O1 Cul 
rent strength and delicacy of teed are secured ?¢ 
A. In the first place, a peculiar system of magnets is used, which 


are extremely sensitive to very minute variations in current strength. 


, ee 
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The parts of the system are very small and the moving parts ex- 


tremely light. The clutch is placed in such relation to the magnets 
that the influence of the fore required to detach the clutch from 
the rod 1s very materially iced, and while the lamp Is In oper- 
ALION the movable parts are s meen similar Lo the movable parts 
of a very sensitive balance with equal weights in each pan. Should 
the weights In either pan b increased or decreased the pans Im- 
mediately change their position, bi aAUuse the condition of equilib- 
rium is disturbed ; so in this lamp the least variation in one of the 
forces allows the other to act. 


Adjourned to meet here to-morrow at 1 p. 


Nov. 187, 1882. 
Adjourned to dager et Monday, Nov. 20th, at the Continental Hotel, 
1 Newark, N. l p. m. 


1245 NEWARK, N. J., Nov. 20, 1882—1 p. m 
Met pursuant to adjournment. 

Present: Mr. Kenyon,representing the complainants, and William 
A. Jenner, Esq., of counsel for defendants. 

The witness Weston attends for further examination 

Q. 41. In this lamp what are the opposing forces which are i 
equilibr ull. how IS Lilt CQUMIOEI itil disturb d. and how immediately 
re-established ” 

A. The forces that tend to pull the armature do waward in this 
lamp are, first. the action of gravity on the rod and other movable 


> . © 


parts of the mechanism; second, the adjustable spiral spring which 


acts upou the lever, and, third, the small magnet which 1s wound 
with very fine wire and is placed directly under the large magnet, 
and which, when the current passes through it, exerts its attractive 
force upon the armature and thus tends to pull it downwards. The 
lorce which Oppost . thie se forces 1s due LO the pPussaye ot current 
round the thick Wire or large electro-magcnet, the s Lré neth of whic h re- 
mains equal so long as the current remains e jual, but varies when- 
ever the current varies. So long as these forces 1n the lam » remain 
balanced the armature Is malntained 1n a position of equilibrium, 
but when either of them is reduced the armature immediately moves 
until it advallh COMes into up SILION O} equilibrium. 

This balancing of the forces is a matter of great importance In 
the successful and economical! running of the system in electric 
lighting, because, for the sake of safe LV of dy namo-electric tnachines 
aud for the sake of saving power, itis highly important that the lamp 
be able to maintain a very neat \ uniform resistance at the are, not- 

withstanding Uli fact that the current may be increased or de- 
1246 creased either ; DY fluctuations in speed ot the dynamo-electric 

machine or by Varlavions itt the de Hsily Or purity of the car- 
bon or by reason of any other disturbing forces which may and do 
frequently arise in a system of electric lighting. 

98—314 
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d necessarily taking more tim 
strength than the small core in the magnet. 
‘ze mass in the core of the solenoid also interferes with the opera- 


’ 
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tion of the lamp, since it does not respond so promptly to slight 
changes in the strength of the current. 


; : sts 
_ 


\). ol. When ap armature is made to approach the poles of an 


electro-magnet, a current passing through the coil of the latter, 
what ehange takes p| i n tn rmature 1n respect of its magnetic 
state ¢ 

A. It is magnetized by induction. There 1s also a mutual in- 


diuctive action between the two parts of the magnetic system, V1Z.. 
| nd the armatut the armature again, in other words, 


().52. Wasa magnet and armature operating as does the magnet 
nd armature in the Complainants’ Exhibit Defendants’ New Lamp 
known in the art at the date of Brush s application, viz., Sept., 


—— 1. ; ‘ 
1245 IS77, except so far as 1t may then have been known to vou? 


(Q). 53. Wasa magnet and armature, operating as does the magnet 
and armature in the Complainants’ Exhibit ene Klectric 
Lamp, KNOWN in thie ATL ub tiie date of Brush’s appli tion. V Babce 
eC] ISia, exee pt so lar as It may then have been known to you t 


\ believe not, 

Q. 54. Have you examined and do you understand the specifica- 
tion and drawings of th Enolish Slater and Watson patent and thé 
drawings and translation of the French Watson and Slater patent 
which are exhibits in this case ? 

\ | have, and believe that inderstand the sam: 

\) oo Tn your opinion, is the spe ification of the I nei lish Slater 
ind Watson patent, taken In connection with the drawings, sufh- 
iently clear and distinet to have enabled a person skilled in the art 
at the date of the Brush patent toc mstruct a lamp in accordance 


A. In my opinion, it is 

‘J ob Assuming the translation of oo French Watson an : Slater 
specification to be correct. 1s the spec ification of that prea le taken 
with the drawings, sufficient! clear saad distinet to have sasiad ab 
person skilled in the art at the date of the Brush patent to construct 
u lamp in accordance therewith, embodying either of the clutch de- 
vices therein shown ? 

A. It Is, sir. 

(). 57. Is the model now before you—Defendants’ Exhibit Watson 
and Slater Lamp—constructed in accordance with the specification 
and drawings of the French Slate and Watson patent t 

A. It Is. 

). 58. Assume the two long screws which come down through the 
voke plate which holds the magnet to be taken out or re- 
1249 move 4 is the model then eonstructed in substantial accord- 
ance with the drawings and specification of the British Slater 

and Watson patent ? 

A. It Is, and, as a matter of Tact, the drawings of that specification 
were used as working drawings with instructions to preserve the 
relative proportions of all the parts precisely as shown in the speci- 
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In a variety of ways, the most obvious of which would have been that 
of using a link connection between the core and one side of the 
lamp 

Q. 69. Do you think it required invention at the time spoken of 
for such a person to have made a link connection between the 
clamping lever and the cor : 

A. No, Sif. 

(. 70. Could he have predicted with certainty that such a link 
connection would not have impaired the operation of the 

lamp? 
125] A. Yes, sir 
(). 71. Was such a link connection a well-known means in 

mechanics of changing the direction of power and motion in a Sys- 


et 


’ 
{ , ~_ © 
tein Oot levers 


A. Yes, sir; it is used in a great variety of mechanical appliances 
and machines, including electrical machines, such as motors and 
even electric lamps. There is an example of the link in Fig. 1, sheet 
2 of the Slater and Watson drawing, in which ease the armature of 
he magnet, which moves in a right line, has a flexible link marked 
D’, which is pivoted to a horizontal lever marked D, which swings 
upon a pivot at E. The lever D moves in an are of a cirele, while 
the link D’ moves practically in a right line. ‘The outer end of the 
lever D also moves in an are of a ec'rele and engages with the elutelh 


H, which grips and lifts the rod J 

To apply a link to the core so as to secure the proper motion of 
the ring clamp would have been even simpler than this; or the 
clamp H of Fig. 1, sheet 2, may have been easily replaced by the 
form of ring clamp used in the tirst form of lamp. ‘The term link, 
as here used, Is not perfectly correct; a more proper term would be 
a single hinged or pivoted joint, whereas the term link strictly im- 


plies two such hinged or pivoted joints. 
(). 72. Was an annular clamp at the date of the original Brush 
patent a well-known mechanical device for holding or moving a rod 


passing through it by angular impingement? I do not refer to 
he use of such a clamp in the Slater and Watson 


the instance of ¢t 


amp 
A. It was, and its properties were thoroughly understand and 


fully explained in treatises on mechanies long prior to that time.. 
(). 73. And was it well known that such a clamping device would 


2. 
permit very delicate movements of the rod clamped by it? 

A. Yes, sir: it was known to be much more sensitive and capable 

of much nicer adjustment than the finest ratchet that could 

1252 possibly be cut; in fact, it was understood to be an infinite 


rachet, and was practical! 

(Q). 74. And was it known that such a clamp must impinge angu- 

larly upon the red in order to hold it and be at right angles with 
the rod, or substantially so, in order to release it? 

A. Yes, sir; the action of the clutch is mathematically explained. 


V ised AS such 


Adjourned to meet at the Continental Hotel, Newark, New Jersey, 
Wednesday, November 22d, at 1 p. m. 


Vs 


NEWARK, N. J., Nov. 22d, 1882—1 p. m 
Met pursuant LO adjournm« hi 


Present: Wm. C. Witter, Esq., of counsel for complainants, and 


Wm. A. Jenner. Esa.. of counsel for defendants. 


~~ . z= " ] 4 ’ t 
) iv Is ther anyth We’ ill the spe Incati 1 oF thie Brush reissue 
? : ; 
patent which suggests to you as a practica man, or which would 
| | 7 4? ‘ ‘ ; : 
suggest to any one skilled in the art, that the spring C’ of hig. 6 
. ; 7 ’ ; ° , ‘ } 
of thi grawlngs should be mades iff enough to either lift th carvoon 
’ } | a ; . hr | : » 3 | , 
rod or check or act asa Drake to Impede its descent 
" ‘ - } : } ; ' } } . j 
A. No, sir: on the contrary, | do find it distinetly stated in thi 


me 
’ | 
moved upward by the action of the current 
— ’ ’ , . 
Q. 76. Suppose the spring C! of Fig. 6 should be made stifi 
| r | ' ; | ] . . } ‘| 
enough to ill the carbon rod by means of the Clainp, Wou qd the 


lamp work? 

1250 A. No, Sir 
‘J we \\ hy hol 
A. Because the eireuit could not be established by the action of 
cravity on the core. In other words. the carbons would be held 


€ 


apart, whi reas, lh oraer thatthe lamp nav be automatic, thev must 


’ . ' , ¥ " 
be In contact to start with, and must be capable of coming into con 
Lact Whenever the irc 18 DbDrokKel ne CATDONS MuUSt aiso Ve CA rif 


} | | ; : 
, . - ‘| oe epee 4 :, . , 
of motion towards each other as the current WeukK eS, UNG lor this 


purpose the rod must be allowed to slide through the clamp, a thing 
; + 
] ‘ PrP + | . + j » + | : ; . ' 4 : 
Which would be utterly Impossible li the spring were strong enough 
: é 4 
i} } 
tO support the rod; therefore, with the spring acting as you suggest, 
’ a ] ii ] sal 
Live imMamp would not by uth operative lamp. and Lie clamp would 
; ‘ a 
ly i‘oylr +} frymmey a leday +] : | ane ' 7 ’ ryv<cy 
(Pilly u rrorm tone ItUNnectloOnNns Ol bhOililiy’ Lhe POU LNStead OC! PCPrrorint pi 
} | y : Tr . ] " 
both the functions of holding ana iCLLING Lo, 
’ 


— ‘ ' | , ‘7 fe , ; 
(J. 45. Suppose you should make the spring C* ol lio, Gonlyv just 


~ +} 7 “3 “ort : i ' rr ' 
still enough LO Operace to retard DV means ol the clamp thi qlow 
| . ? | } . } 
ward movement of the rod without. however. liiting tl 
} . . ‘) 
such a construction Impalr or Mi prove the Op ration ol the imp 
| : 


ld Im pair the Cpe ration of the lamp. 


Because the grip on the rod due to the tension of the spring 
acting on the clamp would be at its maximum just when it ou 
to be atits minimum, and the force required to detach the clamp 
from the rod would be grreater lust as the end of the cluteh came 


. } ’ 
into contact with the base, whereas it ought to be the least possible 


— 


at this point, ln other words, you have introduced a disturbing 
element into the lampwhich would cause the leneth of the are to vary 


from time to time and thus cause a variation in the light. 


(). SO. ‘Then in a lamp constructed according to Fig. 6, and fol- 


lowing the instruetions of the specification of the Brush reissue 
1254 patent, what tension would you give the spring C! in order to 
produce the best results ? 


vi 


a 


4-1 
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A. Just sufficient tension to lift the clamp into the angular position 
necessary to grip the rod and maintain that grip when the other 
end of the clamp was in contact with its stop 1) 

Q. 51. Do you think the clamp surrounding the carbon rod in 
* Defendants’ Exhibit White Lamp” (which is the only one of the 
White lamps here at present) the substantial equivalent of the 
clamp shown in Fig. 6 of the Brush drawings; if you do, why do 
you think so? 

A. Ido. I think so because the operation of the clamp is pre- 
cisel\ the same in both cases. here 1S, howe er, a very slight ad- 
vantage in favor of the form of clamp shown in the White lamp, 
because the clamp is maintained in contact with the rod by the 
action of pravity, which Is a practically constant force within the 
range of movement ol thi clamp in this lamp, whereas the spring 
which kK Cps the clamp Lilt d in the clamp shown it} lig.  necessa- 
rily varies somewhat as it is extended, and the grip of the clutch 
on the rod also varies slightly. By making the spring marked C! 
in the drawings of large diameter and of fine wire the variation of 
the force with which the rod 1s gripped by the clamp could, of 


; 


course, bi considerably reduced. but there would still be some vari- 


(). SL. Does the clamp in the White lamp operate at all to retard 
Lhe downward movement ot thi rod t 
A. Certainly 
©. 83. How? 
A. One side of the clamp is heavier than the other, and the base 
upon which the clamp rests 1s of convex form: hence both sides of 
the clamp necessarily press with some force against both sides of the 
rod and cause it to act upon the rod as a brake, and so retard the 
downward movement of the rod by lncreasing the weight on the 
heavy side of the clutch the downward movement of the rod 
1255 may be still more retarded, and precisely as in the case of the 
lamp shown in figure 6 of the Brush patent; if the weight be 
still further increased the downward movement of the rod may be 
entirely prevented. If this clutch did not actas a brake it would not 
be Ope rated by the rod 
(). 84. Produce a clutch fitting the White lamp, which will illus- 
trate what you mean by weighting the heavy end of the clutch. 


The witness produces the clutch, which is offered in evidence by 
defendants’ counsel, and the same is marked “ Defendants’ Exhibit 
Supplemental W hite Weight kend Clutch, J. A. R : examiner.” 

Q. 85. Have you also caused to be made an extra clutch, which 
fits the White lamp and which may be tilted by a spring, and have 
you got a device which may be attached to the White lamp to sup- 
port the spring, and will you produce them ? 

A. Ihave. I have also the device which may be attached to the 
lamp to support the spring and tilt the clutch, and now produce 
them. 


a CHARLES F. BRUSH ET AL. VS. 


The witness produces them, and they are offered in evidence by 
defendants’ counsel, and the same are marked “ Defendants’ Exhibit 
Supplemental White Spring Tilted Clutch, J. A. R., examiner.” 


Q. 86. When in the White lamp the original clamp is used—~. e., 


the one which came with the lam p—h Ww does it ec mipare as to the 
degree or extent of its action as a brake with the clamp of the Fi 
6G of the Brush — when the spring C’ is made only strong 


=> 


Q 


‘ 


enough to tilt the ec am p 
A. Practically there is no difference in the operation of the lamp 
with the two methods of tilting the clutch which vou refer to, and 


when used in the manner and for the purpose indicated in vour 


question. 
1256 (). 57. Have you tried “ Defendants’ Exhibit White Lamp ” 
here present with the original and with the supplemental 
clutches? If you have, how did the lamp work when the different 
clutches were used”? And compare the operation of the lamp, as to 
steadiness of light furnished, with the operation of Defendants’ Ex- 
hibit brush Patent Lamp 
A. Ihave. With theoriginal clutch in the lamp the lamp works 
very well; with the supplemental spring clutch the lamp also works 
very well, provided the tension of the spring be not so great as to 
interfere seriously with the sliding of the rod when the clutch comes 
into contact with the base. ‘The same ts true of the supplemental 


tf clutch. . The lamp ran bet tter and produced a steadier light 
than { . Defendan its’ Exhibit Brush Patent Lamp. I will say, how- 


mar the operation of all ee have found that it 
any more than just sufficient 

erip the rod whenever the rod 
is moved upward by the action of the current on the core. ‘Theim- 
portance of this wou ld be more apparent, In cases where a number 
of such HIN pS W re designed and constructed to be run in series, but 
it is, nevertheless, important in a lamp which is intended: to be used 
as a single lamp The weighted end ot the clamp in the W hite 
lamp Is sufficient to always cause the clamp to tilt from a horizontal 
into an angular position and grip the rod when it is raised. I con- 
ider any additional weight objectionable. Of course, if a spring 
was used the same would hold true. 

Q. 88. In your experiments with the White lamp used with the 
different clutches did you find any difference in the action of the 
light when the clutch was used with the spring distended so as to 
make the clutch act as a brake and when the clutch was used 
weighted at the end so as to act as a brake? 

A. No. They can both be made to exert exactly the same force 

on the rod when the clutch comes in contact with the base, 
1257 and they then, necessarily, would exert the same retarding 

effect on the rod. Even under these conditions, however, | 
should prefer the weight to the spring, for the reasons already given 
in my answer to question Sl. 

(). 89. [ have been under the impression that you had mentioned 
in your former deposition your experience in the practical uses of 
electricity and electric lighting varticularly. Will you do so now t 


is extremely, desirable to avoid USN 
foree to caus the cluteh to tilt and 


cy 
ee 
‘ 
_— 


» 


} 


ee ae ve je ee er: 
ee eee : ss . 


vA 


a ee ee 


C. HARRISON CONDIT ET AL. 785 


A. I have given more or less attention to the subject of electricity 
since l was a boy; it has always been a favorite study with me I 
studied the science while in England, and was quite familiar with 
the application of electricity to the useful arts when I came to this 
country, in 1870. In 1871 | was engaged as chemist and electrician 
by the American Nickel Plating Co. of New York. This company 
conducted a large business in electroplating with nickel, and as the 
business was then in its infancy there naturally arose a great many 


| 
t 
’ 
i 


chemical and electrical questions which it was my duty to answer. 
| from that time on I have been constantly engaged in practical ap- 
. plications of electricity and chemistry to the useful arts. In 1872 I 
occupied a similar position to the one above named with the Silver 
Nickel Plating Company of New York. I subsequently left this 
company and obtained an engagement with the Commercial Print- 
ing Telegraph Company. Here | had to deal largely with the ap- 
plication Ol electricity LO telegraphic purposes. Subsequently I 
fornied a coparti rship with My: George J Harris for the purpose of 
conducting the business of electroplating with metals, and shortly 
after this commenced the construction of dynamo-electric machines, 
and from that time to the present time | have been engaged, nore 
or less. in the construction of such machines and appliances to be 
| used therewith. In 1874 or 1875 I entered into a copartnership 
| with Messrs. Stevens, Roberts, and Havell, of this city, for the pur- 
pose of manufacturing dy! imo-electric machines for the various 


purposes for which they are adapted. In 1876 | obtained a 
1255 patent for dynamo-electric machines, many of which have 
since bes n manufactured, and they are used it} nearly all parts 
of the civilized world. In 1877 | was engaged as electrician by the 
Weston Dynamo-Electric Machine Company, a corporation organ- 
ized under the laws of the State of New Jersey for the purpose and 
with the intention of manufactnring dynamo-electric machines and 
erectri lamps, electric brakes, motors, and other apparatus and ap-, 
pliances to be used with dynamo-electric machines. Since the year 


[S76 | have obtained numerous patents for electrical apparatus and 
appliances, 
‘ I have had more or less experience with electric lights since the 


vear 1867, and since that time have had occasion to use a great va- 
riety of electric are lamps, many of which were made by others and 
many of which were made in aceordance with designs furnished by 
me... Since the vear 1875 or ‘76 I have been more or less engaged 
vi In the application of dynamo-electric machines Lo the purpose of 
electric lighting, and have had a very extensive experience in the 
construction and operation of a variety of machines and lamps 
adapted to this purpose, and have examined and reported on na- 
merous patents and applications for patents, and have myself ob- 


’ 


tained many patents for devices to be used in electric lighting. I 
am familiar with the principles and operations of most of the known 
electric lamps and dvnamo-t rf ctiric machines, and am at present en- 
caged as electrician to the U. S. klectric Lighting Company, a Cor- 
poration organized under the laws of the State of New York. 
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90. You were present at a series of « xp riments whicl 


1 were 


' Titel | iad 7 : — _— ? , | .+) 
Olli JUT) iOtn last eieve. a your Tciory. in Newark. WILD 


* } ; '» .™ } ? 
Brush patented iamp brush commercial LTD), Lin 
he Watson and Slater lamps. and which are exhibits 
Oll Will h) OCCAaSIO] 9 F op Nii (Julmbdy, \Ir. i 3 hte 
thers were present 


()1 \\ ‘| } 
i. wi Lil us vnether the triais which were 
Ls ’ | i), | ) ‘ ‘ i . ; _ 4] ‘ ‘ . ' 
> i if ihe 3 >i ii i ' i ¢ til tect OCCUASITOL Were 
, * ° , 
> ; t a . | ; ’ + | ‘ . 
r COnNadGILON fis yf LO eXHIDIL the lamp at its De 


} r > | 
(;reat pains were taken to make the amy) 


i@ DeSt possIbDie manne! he adjustment of the lamp its 
d and the str th of the current was varied in order to 
Lhe condalt su ynichn the iamp w uld lve the best 
hese conditions were caretully observed in working the 
us cCarbDOnS We! = ed. Dinted and unplated, and } 
t ) ; ’ : if i i | j 4 ' ' 
it ’ Phen 3 ht ‘ si Sta tiatt red »\ Lia Brush Con 
»*) — i 4] " — 
he it ik Wile Thi tal viit brush patented iamp, t 
ln Lbs Cu made / 
| tried to borrow tli rush lamp of the patent which 
lence in this case by the complainants, but thev would 
; 
ve ll Lnelh «ACG Carelul and accurate measurement 
os made of that lamp by one of my draughtsmen wil 
lenced 1n making such measurements and drawings. 
" } } 
IreInents were aevraiti Caurerlully COTD pared WILD the or 
and the s} fheation and drawings of tlhe patent, and 
Liie LETL}) put i) ©} pOTiCs WY thi defendants was made. 
hat we were aliow d QO take thie original lamp apart LO 
ne maAKINGE « irawilngs ahha measurements 
he) | ve you seen thie Defendat is exhibit Brush Pate Led 
»UUTHD On OLNe! CCUSIOTIS th) iT) mat Ollie Must mel tioned 
I rring to i the oecasions when vou have seen thie 
what was t normal position of the clamp? 
| have | have seen it burn for long periods at various 
rt }) Sit n ot the ciao was that it) which it Was as 
ljustable stop marked D e., the upper stop 
a e 
94. It has been said that in operation the clan }) floats 
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ut without success, although for a moment I have seen the 
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go away from the upper stop D’. I have no hesitati 
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manner mentioned in the question when the lamp is in practical 


? 
uA 


() ME Suppose la 


h as shown In the patent were furnished 
with shunt colls and burned in series, the addition ol the shunt coll 
by Ine thre only change made 11 t} ec lamp, would the clamp operate 


j 9 ’ . - 4] » , . , 
and the rod be fed through In i@ manner mentioned in mv last 


\. No, sir. The operation of the lamps in series with the addi- 
re unsteady and irregular than 
D, a he unsteadiness and irregularity 
would still further increase as the number of lamps in circuit in- 


' ' ’ “oft , « ; ‘ 
He OPeracion O1 a SING 


| ’ : le, id | ” : . 
creased In running lights singly we should only experience the 
4 
irregularities due to the feed-controlling mechanism of a single 


iamp: ih running them in seres each lamp would be affected by 

ar feeding of an\ ther | mp inh the circuit: therefore the 
additt tm) OL more lamps wouid inerease rather tian decrease the 
() “4. Dr. Morton stated. in answer to the seventh question, Mn 


his second deposition “Nog n, the practical solution aD the problem 
2 ; 1, | 


lighting requires that 1t should be applicable to a consid- 
1] } -. 99 in ' 
rable number of lights In one circuit Do vou think that the 


’ 
] ’ -_ . . 4] a ’ , ; : a - . ' 
amp aeseribed Ith Line bt isn patent aided in tne solution of the 


blem mentioned by Dr. Morton ? 


nro 
1261] A. No, sir; it certainly did not. ‘There were many better 
’ , " " ’ 
rorms of jamps n re pertes tly adapted to run in senmes than 


} 


the Brush lamp of the patent, which were wi ll known long oar ae 

the date of Brush’s applic ition 

() 7, Name some of these nrior lamps. 

A. The Staite lamp, shown in English patent, No. 634, of 1853, 
| | The Foucault lamp 
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Dice , : . ra . . j . ‘ os ° ‘.. . +; 
Present: Mr. Witter and M Kenyon, representin 
, . ’ Y bd 
" : a9 " ‘ 4 
ants. and Mr. Jenner. of counsel for defendants 


Continuation of the examination of the witness WESTON: 


' ' ,7 ° . 
©. 98. Dr. Morton seems to think that the alleged invention by 
brush of the lamp described in his patent 1m SUIL rr 
| 3 


’ ’ ) : 
ndered lighting 
} 2 } } - " | 
by electricity practicable commercially and supplied important eie- 


— 


ments lacking In prior lamps Do you agree with him in this opin- 
ion? <Andif not, give vour reasons tor any opinion you may ex- 

; ° | ~ } } * “cy 
press. I refer you to the 6th, 7th, and Sth questions and answers 


in Dr. Morton’s deposition, contained at pages 99 to 102. inclusive, 
of complainants’ printed record 

A. I do not agree with him. The Brush lamp of the patent did 
not possess the essential elements of a commercially successful elec- 
tric lamp. The Brush lamp, as shown and described in the patent 
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From these instances it will be seen that principally large spaces 
were lighted, and that the light was highly satisfactory and the ap- 


puratus durable and efficient, and in one instance it mentions a 
regular use during four years With the introduction of methods 
of burning 1n series it 1s obvious that the demand for electric light- 
ing would greatly increase, because a larger number of lamps could 
be used without increasing the cost proportionately by this system 
than by any prior existing system; thus, before the introduction of 
the series y paren and when it was desired to burn several lamps, 
the method adopted was to run a separate pair of wires from each 
mac hine to its lamp. TI UIs OTe ati increased the first cost of the plant 
by increasing the cost of the conducting wires, which for ten or 
twelve lights would be a considerable part of the expense of the first 

cost of the plant, Lhe Keeping 1th order Ol so many sets of 
1264 conductors was an additional expense The multiphed 

liability to damage of so many sets of conductors was a dis- 
advantage also. ‘Lhe first cost and the keeping in order of so many 
machine > of course COnstitule i greater py irt ol the expense. There 
were humerous othe r disa ivantlages arising from this system. if 1s 
perhaps not necessary to mention them 11) det ail, us point of fact 
the system has been to a great extent superseded by the series 


system. 

Attempts were also made to construct compound machines for 
generating separate currents nad it ndent of each other, for a nunm* 
ber of separate lamps or circuits his was not found to work well 


with are lamps ot the ordinary type, or, in other words, lamps In 
which the length of the are is adjusted by feeding mechanism. 
These machines, however, are open to many objections, for many 
reasons, by the series Svs m tne Sines mentioned were 
overcome, and with the introduction of it the system of are lighting 
Wis Te atiy eX! nd d 

©. 99. Dr. Morton, in answer to question sixth, pp. 99-101, folio 
lOO, states that “certain very delicate and complex mechanisms, 
such as the Foucault regulator, had been found to give a satisfactory 
result to produce single electric lights where the source of power was 

galvanic battery and where the instrument itself was used only 
for short po riods and in Live I) inds of Vi ry sk} lif ul Ope rators : but 
such mechanisms were entire ly ineflicient when attempted to be 
used with electric currents obtained from dynamo-electric machines 
ind under the conditions of exposure and unskil if 11 attendants iIn- 
separable from their employment in ordinary use.’ 

In your opinion, is the Foucault regulator and lamps of that class 
adapted to be used with a dynamo machine under the conditions 
required of an are lamp at the present day ? 

A. The Foucault regulator is capable of rendering efficient serv- 

ice as an electric lamp, whether it is used with a dynamo- 
1260 electi lcm ichine ora g ilvanie battery. | have used it my- 
self and know of many others who have used it quite suc- 
cessfully in connection with dynamo machines for electric lighting 
momen The Foucault regulator, as commonly known, was de- 
signed to be used in places were it was necessary to maintain the 
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given, elulteen altogeth: r,.ina period of about four years. lt is 
aiso stated that,“in addition to the extinctions mentioned above 
(viz., those of which a compiete List Is given), which were the results 
of accidents, there occurred every night a few others of short dura- 
tion which cannot be avoided 
“When thi lamps are ¢ hang d, for instance, the hight is out a few 
seconds: also, when doubl hortit is to be produced niter ordinary 
light or vice versa, it Is nec ssary to throw In or out of year 
1267 the two parts Of the shaft connecting the two magi to-electric 


_ 


" =. + si | : . 
machines of the same group, so the light 1s out two or three 


sur rior ‘| no .. tr rapa lata ana Hod that . nie 
ihe report. tien oecs ohh to recaplluliave, ANU HNaGs toa In rou! 
’ 


‘ 
years Lhere had occurred “ thre extinctions cuused bv accidents to 
the steam-engine: five extinctions caused by the slipping olf of the 


bye its: two accidents to the maeneto-electric machines: six lamps 
Wel Seni back LO) Paris Iti COTS put nce of the breaking Ol the Ssus- 
pel sion chain of one of th Curt n-holders: four extinctions. the 
cause of which was not determined: one extinction resulting from 
he sleep of the keeper he breaking of the suspension chain by 
one of the carbon-holders, an accident which occurred six times, 
was caused by those chains passing too near other parts from which 
they should have been separated and thus became heated. M. Ser- 


: , , , ' , : 
rin fas easily succeeded in remedying these disadvantages and they 


, + : ; ” - 
As tO the jour eCXtLInNectiol ne cause ol] which cou.d not bv de- 


termined, 1t Is stated that. as to tnree ol them. it 1s probable Lobat 


: 
; ; : : * she a : : 
they were the consequence of a lack of vigilance on the part of the 
Keepers; and as to the fourth one, it Was attributed to malice on 
Liie part of some one, as the light went out and It was Impossible Lo 
} ’ ; ; ' : 
relight Il, as the current no never reached the lantern: and the re- 
| | éé 
pore! “avs, In commenting ul i these accidents, aS TOLLOWS: (Juite 
? | +7 ‘7 y\? : i : bit ' ’ ’ . iy . he ‘ 
anumover ol adlilerent apparacus af&re compoined to produce the elec 
s & 4 
| , 
tric light 
: } } | | aT ' ' | -. 
If there is a lack of pressu in the boller the magneto-electric 
i i, 4 sii : I es : 
machine srun siowlyv and the ilght scintiliates markedly ; instead ol 
au steady light the eye perceives successiv« lashes 
‘% . " : > , , 
Phe bi arings oF the cent bait of the machines must be well 
ilis biated, as olthnerw =» LI bhlail hOSse’s Ili MnLensity. 
7 ; i ' . : > ©F ~ one . 
PA In Lhe regulators the separation Ol ne carovoon points 
ss , ae « i ; : . , >? = a. " ‘ 
sometimes vary: tie ils t decreases ultli thev return to a 
propel DOSILION 
" . ’ : , ? 
‘This disadvantage has been almost entirely obviated by recent 


modifications made by M. Serrin by snitably regulating the tension 


4 | : : ‘i . . : . . ¢ ag so 
of the spiral spring — the variations of intensity of th light, as far as 
depends on the regulator 

The pt ) regularity of light originate in a 
iit sa j ap Pes ' ALASt' SS j Ce i ' ‘ bin aa a ici ‘ 
_ 


; ° ‘ +  } cs ‘| i | ve , 
Want o| Hhomoveneltyv oF the ¢ nt points and tne displacement ol 


_ 


; " ’ ’ . : 
Lie voitaic arc, the dispiacement ol the voltaic are veiling attributed 
+ .* 


‘ i ' . , : ; . 
‘ / Walt ./i Lit mMogenelt\s Ji Li ' Caurvonus 


In the translation of the treatis« by Hippolyte Fontaine, before 
referred LO, the ransiation Ol which was published Lil 1875, the 
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’ ; 

™ " ’ > > 

marver Carvons, as tLnoeyvy would be consumed much more rapidiv: we 
i ould isu — more Ts | rtit 
, ] , } | 
\ (J). Lob Wou I Ou fl Ke Some cnanwge Ith tiie imp 
; 

’ 

mean one or \ irr ow ~ (vou were coiling to light w a 
; a . ‘ bd . << | 
PAY i mer are Instead Ot | \ clih 1b Was conustructed tor 1n thi 
rst 1nstance 

’ , 5 7} } i ’ 

\ \ | Tif ie \ t) | WW j iy Weil time > =f) mcrae ne s17e 
’ ’ 

Or the wire on the magnet Wo i not be such as to enavie us to ob 


' | . : sat , , | ' ; ; oF ° 
iain the very Hest results. pecaus our Mannap Lne wire used to carry 


° ’ ; ? | ; 
ruie Current IS COMPpArTAllVvely Small ana would De heated LO a hiohs r 


temperature than it now is by the increased current that would flow 
through the lamp under the conditions named. 

X @. 167. If I understand you, then, the Weston lamps may be 
run with a long are, say 4 of an inch, by speeding up the machine 
ject to the difficulty, that being constructed with a wire of fine- 
hess adapted to a lighter current there would be heating of the 
wire when the lamp was so used with a long arc; is that correct ? 

A. Yes, substantially. I should hardly, however, call the heating 
of the wires a difficulty. I should say it was objectionable from an 


: , _ , ‘ : 
economical Stand-point. | mpresume, nowever., that You ha ve be Cl) ill- 


. 


QUITTING about the second iorm OF iamp, what Is known In Lie Case 


as defendants’ new lamp. The other one, known In the case as de- 
fendants’ electric lamp, would not work satisfactorily with a long 


: 


— 


W hat measure- 
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ments of the Brush electric lamp put in evidence by the complain- 
ants did you make for the purpose of constructing your lamp? 

A. Measurements of every part of the lamp were acct urately and 
directly made, except the he ix \l asuremeuts of the he lix were 


— 


made indirectly. because it could not be unwound. The ‘size of 


Wire on the helix. a ver, Was measured in thousandths of an inch, 


the diameter of the hi mon its length and the number of turns on 
the outside layer. The diameter of the inside of the hole was also 


measured, and ‘ PP spot inch was allowed for the thickness of the 
brass tube on which the helix was wound, and by ealeulation from 
these elements the length of the helix was determined. 

Re ference Was then nade to the re port of the Franklin Institute, 
in which the resistance in this lamp was given, and, | believe, ‘Upor 
th of the wire calculated, they very closely 


eee 


mparison with the len 


A further check to the results was obtained by the position of the 
| with great care while the lamp 
was in Mr. Witte Me office. I took great pains In these matters, not- 
ABs the fact that I consider them unimportant elem: nts, 
because anv ¢ rror within reasonabk limits could be counterbalanced 


Pd 
- 


a so adjusting the « urrent flowing through the helix as to procure 

Lhe necessary degree of foree to lift and sustain the core and ear- 

bons. and to procure that by | ince betwer 1) the core Coll, and other 

parts of the lamp, which is implied in Dr. Morton’s answer, in an- 
swer to Interrogatory 6t 

1290 X @. 178. Have you since this morning ascertained what 
was the number of the single-light machine which you used 


A. No, sir: the serial number of the machine was not recorded, 
and I know of no way in which | ean ascertain exactly which ma- 


| ' } } 

Cinlihe Was tise d. | have. hows yer, Tound that no such Mac hine has 
, ; F a : ° 

peen sold Sager that time. The machine, tnereiore, 1s in the s shop 
; } Bae. 24 

AION Wit ho thers identic: Ai Witt) It 


X Q. 179. Are all your single-light machines identically the same 
In construction ? 


A. We build several sizes of single-light machines capable of pro- 
ducing lights of ditt rent power. For many years past all the differ- 
ent —_ are identical in all other respects 

X Q. 180. How are these different sizes of single-light machines 


di Sigh: ated LO distinguish them from each other? 

A. We always distinguish them by class numbers. We make 
three sizes, and they are called Nos. 1,2,&3. ‘The machines are also 
numbered serially in the order of their manufacture. 

X Q. 181. Was this machine which you used with the Brush lamp 
a No. 1 or Nu. 2 or No. 3? 

A. No. 2. 

X Q. 182. You took it, I understand you, as it stood in the shop 
and used it without alteration with the Brush lamp; is that so? 

A. Yes. 

X Q. 183. With what speed did you run it with the Brush lamp? 
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- 
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A. The speed was varied from time to time. I think I obtained 
the best results with about 750 revolutions per minute. 
X @. 184. What was the | 


lowest. 


prota =| speed you used and what was tie 


_— 


A. | do not recollect: | kent no record of the speed 
. _ ,% . " . } ° * ’ 
X \) 185. What is the normal] speed of that machine when run 


; 


with one of your OWN lamps 
129] A. The speed may be greatly varied if the other conditions — 
are Vari d LO suit ii he average Spe d is about TOU revolu- 
tions per minut 
X () IS6. What are the other conditions by varying which the 


speed of the machine nay be greatly varied and good results may 


o 
ay obtained 
\ | : — | } » * : or ler " ‘ - ay . ur +} r a 
i hn our singie dtps lb is OhMLy HecessaPy to vary the size of the 
+} ,% ] a } } ;¥% ’ , ’ 1] ’ rt ] | | } ’ 
carbons, uniess the machine ve run ab unusually high speed, when 
—_ H rr "sel ‘| per - 
1b may Lye necessary Lo adjust the pT» With other balips 1b may 
. | | " "| " ] ;*% . t. ] | n " 4] .% i 
be necessary to Change the propor on of the eurrent WINGS LAPTOUGH 
+} » | ly 7 | } + | he lany ' } nil Thy } ’ ’ i] flea . ’ ’ 
Li lW@lIIX And MAKeC OLHUCr AGTUSLINECILOES. Nis IS LTOLADIN nec Case itl 


the Brush lamp, in which the position of the stop would have to be 
chat ved, and ALSO the upward 
In lifting the core. 

A Q. 187. What adjustments of the Weston lamp do vou refer to 
when you say that if the machine be run at dn unusually high rate 


pressure of the springs which assist 


4 
ol speed it may be necessary to adiust the maim p 


yi 


A. ‘The downward pull of the spring acting against the upward 
pull of the armature would have to be Increased under the condi. 
tions named. 

X () ISS W hat Wis the resistance of the machine which Vou 
employed with the Brush lamp? 

A. About +, of an ohm 

X Q. 189. How near can you be certain of its resistance ? 

A. ‘The machine may have varied ~5~ of an ohm either way. 

X Q. 190. What was its electro-motive force 

A. ‘The lectro motive force was La ativy varied from time to tims 
in order to determine the electro-motive foree with which the best. 
results were obtained. ‘The normal electro-motive force of the ma- 
chine at the speed given is usually about 40 volts 

X Q. 191. From how high to how low was it varied 

A. I should say from about twenty volts to sixty. 

X @. 192. No record of these variations in electro-motive force 
was made, was there? i 

A. No. 
1292 X @. 193. How were the variations made ‘ 
\. By changing the speed of the machine—by changing 


*) 


; 


the position of the brushes with a fixed speed—and I believe, in 
one or two instances, | introduced a rheostat between the machine 
and the lamp in the same way as I did in testing the Slater and 
Watson lamp. ; 

XQ. 194. What was the current strength employed with the 
Brush lamp? 
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‘A. This was also varied greatly, and in several instances was 
made to coincide with the curren! strength employed in the trials of 
the Brush machines at the Franklin Institute with which the Brush 
lamp was used. I also varied the proportion of the current flowing 
through the helix of the lamp by use of an adjustable shunt which 
furnished a by-path, Indep ndent of the helix, for the current to 
flow to the carbons in order to compensate for any effect in any of 
the trials which may have arisen from any excess of current flow- 
Ing through the coils. This is a method which I have adopted In 
testing numerous lamps in which it was perfectly evident that the 
attractive force of the magnet was too great and in which this difhi- 
culty could not be obviated without unwinding the coils and dimin- 
ishing their number so as to diminish the attractive force of the 
magnet. I have always found this method answer admirably in 
producing the necessary balance of forces, and it is capable of an 
extremely nice adjustment. 

X Q. 195. Please name all the persons who were present at the 
trial of the Brush lamp on the 16th June last? 

A. Mr. Pope, Mr. Curtis, Mr. Quimby, Mr. H. B. Renwick, Mr. 
Jenner, Mr. Wetmore, and various operators running in and out, 
and who no doubt saw the lamp in operation. 

X Q. 196. Were there any persons except those whose names have 


been iven who Can be sald to have witnessed the experiments 
in the sense ol observing their character and progress and re- 
re | : 
SUILS , 
1293 A. No; there were some of my assistants present, but I do 


not think that they can be truly said to have observed the 
progress, character, and results of the experiments. 
\ {) 17. Who beside yourself, li any one, observed the varia- 


4 


' 


tions which were made from time to time in electro-motive force, 
resistance, and current stre neth, and the variations of the speed of 
the machine which you have deseribed ? 

A. | am not quite certain that the speed of the machine was 


’ 


greatly varied on the day mentioned, but [ think it quite likely that 
it was. Mr. Pope, Mr. Jenner, Mr. Renwick, Mr. Curtis, and Mr. 
(Juimby were present and witnessed the variations in electro-motive 
foree and current strength, and some of the gentlemen assisted In 
making the experiments and measurements. 

X Q. 198. How was the current strength'measured—by galva- 
nometer, or taken as a deduction froin other conditions ? 
A. by it earefully calibrate d cF iilvanometer. 

X Q. 199. By what means or method did you measure the electro- 
motive toree ? | 

A. The electro-motive force was not measured; it was not neces- 
sary. I could estimate the electro-motive force very accurately, 
owing to the fact that I wasso familiar with the machine. If it had 
been a machine with which I was not acquainted I should still deem 
this unnecessary if the electro-motive force was capable of variation 
within comparatively wide limits, or, in other words, within the 
limits of ordinary practical work. 
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VY ¢ ¢ } : : > , ; ) — 
X Q. 200. But, as used with this Brush lamp, you say the electro 
motive force vari d all the wav from ZU to 6UV volts ilow do vou 
know that it did: how were vou able to tell that these were the limits 


. 
’ 


’ ; } ‘ : » | | } +] ‘ " 
witbin which 1t varied: was it from voul KHOW LeU gL or the mat hine, 


| 
1294 as the resistance of an are 1s a function of its length and 


: ’ 


varies Within comparatively narrow limits with a given ma- 


chine if the are be at its maximum length, and ils the electro- 
motive force is also a function of the resistance of the arc,and hence, 
ln a certain sense, a tun mn Ol its length it Is possi bi ior a person 
skilled lt) Ul irt to InaKe a Vel f se estimate ol thie Cl ctro-motive 


machine, by simply observing the length Of | }ustLINng 
’ f ; >a @ . 

Lie amp as to produce as nearly as possibie an are of maximum 

; , : ’ y . . ° 

lenoeth. 1 made this statement which you refer to by reason of . 


long practical experience and familiarity with 
tion 
X Q. 201. What was the length of are used in your Brush lump 


thi machine lt) (jy Ue S- 


ra , : :, — : , 
A. Pha are Was varied very greatly, Irotn provbaviy 7 of an inch 


’ 


rn ee i a a all eal : we 

LO Provandty PIOSLIV. nNoweve?, varied WiILtit} 1) irrowel limits. 
| | ! lise] : 

provab \ ~ to ~ ora Iiittie ovel 


Adjourned to meet at the office of Wetmore, Jenner & hompson 
, : — P F- 
to-morrow morning at ll.lo 


p Oey) l ms ] - | , , ; , | ‘ft | 
X Q. 202. You have said in the « cperiments of the 16th of June 


4 ' I . 

last that vou tried vour Brush lamp with various lengths of are, 

and that vou got your best results with an are of about Ith of an 
meh. With ail thi various lengths of are which you tried the 


oamel 
_ 
f 
ow 


1 ] . 
the clamp eve 


pf | . | j — . , . . 
1295 Cidalll}., understand vou tO SAV. Was normal 


] Tt . 
ily in contact with 
»; Isthatso? . 


A That Was the normal posit not the el ifhib —). ( it Wis in that 
1 the most of the time the lamp was 1n operation. 

XQ. 205. Then, if | understand you, with some lengths of are 
here Was a considerable time during the burning of the lamp when 


i 
A. Not exactly. ‘The clamp wouldsome times leave the stop, and 


+} syigt sive i :, : 5 owl : . 
hen the core would Vidrate to and tro for a slight distance from 


| | ’ ‘ ‘ a. . ’ * } 's 5 ' +? ] _ sw ] £ 

he stop, its upward motion belng limited bv the SLOp. he shock 
‘ ‘ " 

7 ~ ‘| ~s > 5 i “ ] 

CSUILINY Irom the striking of the Clamp against the Stop would 


hake the rod so as to allow it to slide through the clamp without 
coming in contact with the base. The clamp would 


, 
then be brought into contact with the stop. Quite frequently these 
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actions were extremely irregular, and the carbon rod would slide 
too far down and the lamp would begin to hiss and much larger 
current than is necessary to maintain the light would flow in the 
circuit. 

X Q. 204. How did you ascertain the flowing of the superfluous 
current mentioned in the last sentence of your last answer ? 

. A. It is indicated, first, by the shortening of the are, and the hiss- 
ing sound emitted is the result of this shortening. It was also in- 
dicated by the galvanometer, which was In circuit at the time, and 
sometimes it was indicated by the belt which was driving the dy- 
Hameo slipping and Sqy Ue aling, thus sh Wihg that an abnormal cur- 
rent was flowing and-a large excess of “power being used to drive 
the machin 

XN Q. 205. When you tried to run the lamp with an are more than 


/; of an inch what,in general terms, was the behavior of the lamp 


as compared with its behavior with an are ol J of an inch ? 
1296 A. Substantiallv the same. but the perturbations of the 


COTe Wer>°re greater ana Like irregularities ol the feed were 
oreater. 
’ 


X Q. 206. And when you ran it with an are of less than +, of an 


Inch What, in general terms, Was Its behavior as compared with its 


behavior with the ,y of an inch ar 
A. Substantially the same, but the pe rturbations of the core In 
| 


th) Ss cuse stil existed. Avda Wiel | ure did fluctuate by reasotll of 


the perturbations of the core 1 found that the clainp was net always 
Certalh th its action and thi ns would quit in q I Hntly retain 
ilmost in contact instead of forming the are of the proper length, 
as would be determined by the stop if the perturbations of the core 
did not interfere to prevent 1 

X Q. 207. Did you adjust the stop to different positions for the 
differ t lengths of arc? 

A Yi S,SiP, VOrPY Care fully, naeed, an also ti liusted thie springs 
with wyreat care mad thes L\d;ustments after each change iT) the 
streneth of rent 


1 
XN Q. 208. By what rule did you adjust the position of the stop? 
| mean with reference to what function to be performed by it. 
A. Not by any particular ruie solely, but, first, by seeking the 


position at which the stop would arrest the upward movement of 


the carbon and clamp when the best are could be obtained with the 
current flowing. ‘The position of the stop was also varied in order 
: : 


to secure, If possible, that equal and regular feed which 1s so neces- 
sary. In fact the stop Was carel 1 \ idjusted so as to try to prevent 
the irregularity in the feed which results from the perturbations of 
the core 
X ). 200 You Say that in the Weston lamp ‘ the current alone 
may be considered as the thing which fixes the position into which 
the armature wlll move and finally come to rest by the balance of 
the forces acting against it im the anny ns Would this be true of the 
Brush patent lamp if it operated by having the clamp nor- 
1207 =mally at or near the floor of the lamp and not brought into 
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to make the Brush lampwork as supposed in my question—+. e.. With 
the clamp at or near the floor of the lamp during its normal opera- 
tion and notin contact with the stop, except in the ease of some ab- 


i 
normal extension of the are. given (as I said before) the right of 


adjustment of the lamp and th choice of dy namos known at the 
date of the Brush patent, and the oft to adjust the current strength, 


eiectro-motive force, and resistance oft the machine ? 


\. Itis my opinion that the Brush lamp cannot be made to 


= \ SG, i ze! i 
operate practically and commercially as itis shown in the patent 
or embodied in Brush lamp No. 1. 


1?99 X @. 215. That does not answer my question. I want to 


know whether, under the conditions supposed, it can be made 


] . . 7 
to work in the wav described. 


The question is objected to by defendants’ counsel on the ground 
that the Brush lamp is not stated by any of the witnesses or by the 
reissued patent to operate 1n tl manner suggested in the last of the 
preceding questions, and that sequently these questions are based 
1] 1 hypotheses which have no 1 ition to the case. 

Secondly, the questions assume, as a normal position of the clamp, 
a position WwW 1 has not been testified to by any of the witnesses, 
and is not stated in the patent: and, further, that the questions ignore 
the necessity of the stop for est shing the are in the first Instance 

I re-estabd ning 1t aiterwal necessary . which tunction of the 
stop and the consequent LO f the clamp must be taken Into ae- 


| | i , . : 
ning, on any t normal operation of the clamp 


( (if 
\ Q. 216. In defference t | understand from objections of 
counsel to be a eriticism upon phraseology of my question I will 
Su ite for the words “ wit e ciamp at or near the floor of the 
lamp d r its normal ope! n”’ the words the normal position of 
Tie clamp being n conta \ - lower support during the con- 
I | rit : 2 mp in has een esi iblished in 
\\ t { ri ry le ise ANSWer tt qj ue StLion 
Defendants’ counsel objects on thi rround that the question is 
hypothetical purely as not 1 hding within the statement of the 
Norn POs f the clamp the position which ts linplied In the 
following quotation from the specification: “The adjustable 
1300 stop D!' is fixed so that it shall arrest the lifting of the rod B 
when the carbons F |] sufficiently separated from each 

othe! 

You will understand that the question as amended is the follow- 
ing: With such carbons an bh uniformity of current as are 
practically attainable, is it vour opinion that 1¢ 1s impossible to 
make the Brush lamp work with the normal position of the clamp 


In contact with its lower support during the continued operation ol 
the lamp, after the arc has been established in the first instance and 
: 

+; 


— 


with the clamp not coming in contact with the stop jaiver such eCs- 


tablishment of the arc), except 1n the case of some abnormal extel- 


f the arc; given (as | said before) the right of adjustment of 


SigtT) oO} 


the lamp and the choice of dynamos known at the date of the Brush 


UF woe 
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patent, and the right to adiust the current strength and resistance 
’ ’ 
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A_ It is mv opinion the lamp cannot be practically made to work 
i , 
# 7 , y 
H es Pas | ‘ ‘ s P 9 7.4. 
it) LI Hl Yai 1>\ | j ‘i i«) i] j LO =i \ | bch Lit biaithit Wy ene. 
i 
, . : 
be made to operat that was short intervals during the opera- 
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always against the stop during the whole operation of the 
1302 lamp. | have said that | considered that that was its normal 

position, if it could be strictly said to have any normal posi- 
tion. By normal position I meant that it remained much longer in 
that position than in any other. I do not intend to be understood 
Aas saving that stop lamps always work under a surplus current, but 
that they start with surplus current, which constantly diminishes 


until the operation of feeding takes place. During the passage of 


— oe 


the surplus current the proport not energy appearing in the circuit 
of the machine is greater than it should be, and this causes the coils 
to heat more than thev otherwise would do. 

X Q. 222. Considering the Brush lamp as belonging to the class 
of stop lamps intended to have the operation of stop lamps as you 
have described, is the Brush lamp, In your opinion, practically 
operative as a stop lamp? 

A. It will operate as a stop lamp, but with great irregularity. 

X Q. 223. Do you understand the Slater and Watson lamp to be 
a stop lamp? 

A. Yes. 

X Q. 224. After saying yes, vou used the words “as shown in,” 
and then stopped . what were you yong to Say t 

A. As shown in the English patent, the poles of the magnets act 
iis Stops, and iis shown IT) the hr neh patent, the screws passing 
through the voke plate act as Stops 


X Q. 225. In your direct examination you speak of “a class of 


lamps which never have been commercially successful, notwith- 
standing the fact that various attempts have been made, even within 


avery recent pe riod. Lo Introd ce them This | iss of lamps may 
be known as fixed or adjustable stop lamps. In this type of lamp 
no attempt is made to secure a condition of equilibrium between the 


forces acting in the lamp; but, on the contrary, they are intended to 
operate so as to maintain an are oj predetermined length by the 
moving parts being brought Into contact with some device 
1303 which positively arrests their motion whenever the are has 
reached this length.” ‘This deseription, I take it, applies to 

the lamp described in the Slater and Watson patent? 

A. That lamp is included in this class. 

X Q. 226. And the remarks I have quoted are intended to apply 
to it? 

A, They do apply tO it, but consider the Slater and Watson 
lamp much superior to many lamps of this class. 

X Q. 227. Do you know of any attempts which have been made 
to introduce the Slater and Watson lamp? 
A. No 
X Q. 228. You have said a good deal in your deposition about the 
short-are system” and the “ principle of the short arc;” what do 
you mean by a short are, as distinguished from one which is nota 
short arc? 

A. I mean an are in which the rays from the are itself will not 
very sensibly affect the nature and quality of the light. 
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1305 X Q. 240. You consider an are of 7, of an inch a long are, 


ié 
| believe. In proportion as you proceed Irom an are of that 


length down to »/; of an inch, do you gradually lose the qualities of 
long are and gain the qualitic s of short arc? 


—_ 


A. That is correct. 
X . 241. In answer to the 13th question, how you were able to 
ave in your lamps a normal are of only #5 of an ineh, you say, “ By 


making an extremely sensitive lamp in which the moving parts 


— 


which control the fe eding of the carbons are extremely light and by 
the use of peculiar magnets.” Wherein are the magnets used In 
your lamp peculiar; wherein do they differ substantially from lamps 


' 


which were known, say, before the year 1878? 

A. They differ in their construction and mode of operation. 

X @. 242. I do not mean now toask about the armatures; please 
speak only of the peculiarities, if any, of the magnets. 

A. When I use the term magnets ith the answer referred to & of 
course, included the armatures which together formed a system hav- 


ing the advantag s ascribed to It 
X Q. 243. You do not, then, ascribe any peculiarity to your mag- 
nets, considered by themselves ? 


A. No 
X Q. 244. You say in your direct examination that you are able 


4 
to secure ghtne ss of the moving parts by using magnets of great 
power and USING a hight armature moving In certain relations to 


magnets. By this peculiar relation of motion do 
loves away from the face of the poles 


the poles OT Sal 


you mean that the armature ! 
as it moves upward ? : 
A. I think the answer to the question given was intended to cover 
both forms of lamps, wher us your question applies only Lo the de- 
fendants’ new electric lamp. Ido not consider that this particular 
motion is the only petuliarity of this system. 
13506 XQ. 245. I mean to speak of the defendants’ new electric 
lamp only. What is the peculiarity in the mounting and 
the movement of the armature in that lamp, except that it is sup- 
ported in a vertical position by horizontal restraining springs, and 
under the combined action of magnet and springs moves away from 
the poles as it moves upward ? 
A. The peculiarities are substantially these: The armature bears 
| 
in a different way from any magnet and armature which I am 


‘a certain definite relation to the poles of said magnet and operates 


aware of. 
Just as the clamp is about to gt Ip the rod the upper edge of the 


armature is or should be in line with the upper pole of the magnet’ 


and in close proximity to it, whereas the lower pole of the magnet 
is below the centre of the armature, but also in close proximity to 
it. By this disposition of the parts the utmost power obtainable 
from the system is secured without producing serious shocks arising 
from the too rapid movement of the armature. There is also a 
spiral spring, one end of which is attached to the upper end of the 
armature, the other end of which is connected to a bell-crank lever. 
The magnet is also mounted on a vertical standard which is capable 


ye. Se 
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of horizontal adjustment, and the magnet itself is provided with the 
means of adjustment in a vertical direction on said standard in 
order to bring the poles of the magnet into the proper position ith 
relation to the armature which I have alread y deseribed. Another 
peculiarity is that the armature is mounted in such a position that 
its plane corresponds with the plane of the poles of the magnet and 
in close proximity to them when the clutch is in a position to grip 
the rod. | 

X Q. 246. Do you not understand that before the date of the Brush 
original lamp patent in suit in this case it was known that a verti- 
cally moving armature supported by horizontal restraining leaf 
springs could be employed for the purpose of regulating the feed of 


the electric lamp, the motion of the armature being towards the 


poles as well as upward ? : 
1307 A. No, sir; on the contrary, I believe that Iwas the first 
one to use the device such as that you have described, as we lI 
as the one used in my lamp 
X Q. 247. Have you ever seen the French patent granted April 
16th, 1878, to Burgin for improvements in electric lights and regu- 
lators ? 


Counsel for defendants objects LO thie question unless if 1s shown 
that the rules of the lrencn patent ofhice are such: that patents are 
published in publie, and so that the public in this country may 


have knowledge thereof on the day of their date. 


A. No, sir 

X Q. 248. I show you now a certified copy of the Burgin patent 
which is now put in evidence, marked Complainants’ Exhibit Copy 
Burgin Patent and Specification ; also official copies of the draw- 
ings accompanying the same, marked Complainants’ Exhibit Burgin 
Drawing No. 1 and Compiainants’ Exhibit Burgin Drawing No. 2. 
Do you not find here described and shown an arrangement of verti- 
cally moving armatures such as is referred to In my question 246? 


| 


Defendants’ counsel objects to the introduction of said Burgin 
patent and uny reference thereto on the ground that it appears by 
the certificate annexed thereto that said patent was not “ delivered” 
until July 29th, 1878, and presumably, therefore, that it was not pub- 
lished to the public in France until on or after that date, and that if 
there is any presumption that it was published to the public in 
France on April 16th, 1878, the day it appears by said certificate to 
have been “taken,” it does not follow that it became known to the 

public in this country and a part of the knowledge of the 
1308 art in this country at the date of complainants’ lamp patent. 


A. No, sir. 

X Q. 249. Wherein does it differ ? 

A. It has not the resisting leaf springs to which you refer in that 
question. 

X Q. 250. How do you understand that the armature is supported 
in the Burgin patent ? 


« @« 
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A. This patent having been just shown to me by you,!I should 
like more time to examine it before answering questions in regard 
to it. 

X Q. 251. You shall have the desired time. Do you understand 
that the use of the dash-pot for regulating or aiding in regulating 
the feed of an electric lamp was known before May, 18787 

A. No, sir; but I believe I had electric lamps of my own con- 
struction with dash-pots before May, 1573. 


Adjourned to meet bere to-morrow at 10.50 a. m. 


NewaRK, Dec. Sth, 1882. 
Met pursuant to notice. 


Present: Will im C. Witter, Esq., of counsel for complainants, 
and William A. Jenner, Esq., of counsel for defendants. 


The witness Weston attends for further cross-examination: 


X Q. 252. In answer to question two you say you are the inventor 

® } } 4 : - } . ; 

of the Mims pul mm evidence Dy if coll p lainants. om plainants 

Kexhibit Defendants’ elects ic Lamp and Comp! ninant i? x hit it De- 

fendants’ Ne \V electric Lamp. o1 Li} substantial mirts ese W ill 
I 

you please enumerate letters patent of the United States, if any, 


‘Which describe or claim any, parts of said lamps as being of 
1509 your. IVentIon, in W hole o1 part. and designate the particular 


eature ol any part ol which Vou are so mentioned is the lli- 
ventor ” Pi ase answer oOrst as to ¢ leetric lamp, Sf cond as to new 
electric lamp 

\. I have not at hand copies of the letters patent for the lamps 
A. mve not at hanes COples Or Lil eLters PAaLce#rt ror wine amps 


. 


which have been Issued to me, which Vou refer to, and do not recol- 
lect the number and date of the said patents. I will, however, look 
these matters up, and I presume the patents will speak for them- 
selves as to what claim as my invention or inv nitions 

X Q. 253. Reserving for the next session a designation by num- 
ber and date of your patents relerre d to in your last answer, will 
vou now briefly enumerate the features of which you so claim to be 
the inventor that are contained in the said two lamps i 

A. Since your last question I have been handed copies of the two 
patents vranted to me for certain features In the lamps in q ues- 
tion. The patents are numbered 240,210 and 264,006; they are 
dated April 12th, 1881, and September the Sth, 1852, respectively. 
These patents speak lor themselves so far as they g go, but there are 
a numbe r of other device sof which | consider mysell the inventor, 
for which I have not obtained patents. Some of these relate to 
Improvements in the construction of the frame and other parts of 


the lamp which are present in noth lamps. 


, 


(That part of the answer beginning with the words “ but there are 
a number of other devices,” &c., to the end of the answer, objected to 
by complainants’ counsel as not called for by the question and as ir- 
responsive.) 
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4 ° = 7 +. 1] P _ ¥ . , . : 4 . . J . .Y ‘a! . 
X Q. 254. Do you recall any feature or features of either of said 
lamps which have been pat nted DV vou. or DV vou In connection 
| 4 ‘ ‘ ‘ 
rT py rson. 1n addition to such fteatures as are so deseribed 
, j ,% i, 


and Claimed in the two patents vou have mentioned 


} 
A. | do not at 


— bes . , Tt... . , 
resent. On caretully examining the pat- 
. be 7 . . . > 5 - ] " " sities % i 
1310 ent No. 264.006. I notice that there is no claim to the flexible 


: | i ] . . i | ° ‘ 
porting Strips, Mark: dU4andCo in the drawings ol that 


Sut 
patent. | mean the strips that support the armature. I do not ex- 
actly understand how the claim for these elements was omitted, but 
believe there was some dispute in relation to the matter, which was 


' ; . = } ! | 
settled amicably between the parties, but | am not sure of this. 


} | ; , } 
ave nad one Or hore Pavehies issued to you as 


tbr . 
xX () L000. You h 
+ ’ | ens . be f bryaey | 1’ ' | " ,) , ; | + ‘ 
COLDVe! rw t award A (fJUIMDYV, WhO Das HeeCT CXAMINES “as il 
" : | 3 
witness tor the defense 1n this case, have vou not 
. * } ** lest ” ‘ rant , 7 be , : | . 
A. I believe that Mr. Quimby did appear as joint inventor in the 
Cis I) Which a Spe lai devi Was Used Ot} i Cif Lropiat ne thiad- 
, ’ 
: ' " ’ 
Crpidie L hie qgaevics nm qaquestion resuited trom a consultation Witt 


+. I | 
sucvesi OLS O} Mn provedllie nts 1] relation to thie Cope mLiOn Oa device 
| 
previously patented by me, which I succeeded in embodying Into 
practical form {sa result of this we made a } Dt application for 
a patent. I presume this is the patent you refer to, as | do not rec- 
ollect any othe! Che patent in question Is No. 196.846, and dated 


X \). Zob You Say, 1n answer to question three, that you have 
’ 


y. £ 
' ; x : + 

superintended the manufacture of many hundreds of these lamps— 

QW é€., 11Ke Gdelendants electric lamp and new anna p V here are tboey 


now 1n practical operation ¢ 

A. A large number are in use in New York city, Brooklyn, New- 
ark, and other cities throughout the United States, and some, | 
lieve, are In use In Europe. 

X \) 257. Where particularly in the city of New York? 


i ‘ 
A. One in the entrance to the Metropolitan Life Insurance Com- 


pany’s building, in which your office is,and others in various places, 

notably along the Bowery, City Hall Park, and I believe there are 
SOTLIEC along he ifth avenue, 10 Ne W York city. 

1311 X @. 258. Do you mean to include among such lamps 
those that are found it) the localities mentioned by you 

marked U.8.? 


A. Quite a number of lamps marked in the way you have named 
are the same as thi lainps rei rred to by you, but not all of them, 
as the U.S. Company have manufactured other lamps. 

X. Q. 259. Can you give a definite location of any others in the 
city of New York that are like one or the other of the two lamps 
mentioned 

A. I have nothing to do with the sales of the lamps or putting 
them up, and | cannot Say where the lam) ire ihn use, except gen- 
erally that they may be seen in quite a number of places in N. Y. 
city 

X Q. 260. Under whose management are these lamps of yours in- 
troduced in market? 


*) 
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A. They are usually introduced by sub-companies, who have ac- 
quired rights to do so from the U. S. Electric Lighting Co. and 
from the Weston Electric Light Co. 


Defendants’ counsel objects to this line of examination, as the acts 
of the witness inquired about are not shown to be connected in any 
way with the issues in this case or with the defendants in this case. 

(Defendants’ cgunsel having been absent at the time X question 
256 and subsequent questions were asked, the foregoing objection is 


admitted by complainants’ counsel to have been seasonably taken.) 


X Q. 261. You say, in answer to 89th question, that you are at 
present engaged as electrician of the U.S. Electric Lighting Com- 
pany, a corporation OPrgalhiZe d under the laws of the State of New 
York. Do you understand that that is the company which is de- 
fending this suit for the nominal defendants, Condit and others? 


1312 Objected to by defendants’ counsel as immaterial and ir- 
relevant to the issues, and witness is advised not to answer. 


Witness declines to answer. under advice of counsel. 


X Q. 262. Do you understand that the U. 8. Electric Lighting 
Company is paying the expenses of the defense of this suit? 


Same objection and same instruction. . 
Witness declines to answer, under instruction. 


X (). 260. W hat other interest than as electrician have you in the 
U. S. Electric Lighting Company; are you a stockholder and 


” 


otheer ? 


Same objection and same instruction. 

Witness declines to answer, under advice of counsel, 

X Q. 264. Are not the U.S. Electric Lighting Company owners 
of the patents which you have above enumerated as granted to you 
or to you and others as well as of other patents which have been 


f 


cranted to vou’ 


Defendants’ counsel objects on the same grounds and on ground 
ot Incom pr Lé nev. and Same 1nstruction. 
> 7 ,* ’ : . 
Witness declines to answer on advice of counsel. 


X Q. 265. When were lamps like either defendants’ electric lamp 
or defendants’ new lamp first introduced in the market? 
A. I do not recollect. The new lamp was introduced some two 
years ago, I think. The other lamp was introduced in the market 
several years ago; I don’t know how long. 
15135 X Q. 266. Can you ascertain; and, if you can, will you do 
» 


i ee 


Defendants’ counsel objects to the witness making contracts, as 
the witness has stated that his time is of the utmost value to him, 
and it is obvious such an Investigation would require the examina- 
tion of books of which he has not the custody or control, although 
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A. I intend the phrase “to a certain extent” to apply mainly to 
the question of insulation of the conductors. By it I mean that this 
could be overcome by the use of conductors which were very per- 
fectly insulated, but such conductors are very expensive, and, there- 

fore, not used practically. 
1315 X Q. 270. Do you mean that the longer the are the greater 
this difficulty becomes, and the shorter the are the less it be- 
comes ? 

A. Certainly. 

X Q. 271. In your answer to question 28th, speaking of lamps with 
clutches and stops, you say, “ There are many other difficulties that 
arise in the use of these lamps of a more or less serious nature.” 
Will you please enumerate them 
A. Asa rule,such lamps yield a very unsteady light. The pres- 
ence of the stop in an electric lamp indicates that whenever the 
parts move In obedience to clianges in the current strength, which 
changes may arise either from Impurities in the carbon or from 
irregularities in the speed of the dynamo machine, or from other 
cuuses affecting its operation, that the momentum of the parts of the 
lamp will be sufficient to carry the carbons so far uway from each 
other as to destroy the are. ‘The use of the stop to prevent that is 
highly objectionable, not only for the reasons given in that answer, 
but for others, which [ will now proceed to enumerate. In the 
practical and every-day use of an electric lamp the current passing 
through the lamp fluctuates in two directions; 1t may either Increase 
or diminish. Now, if the stop in an electric lamp be adjusted so as 
to form an are of maximum efhiciencv with a current of a certain 
strength, and the current be diminished in strength from anv cause 
whatever, it is quite possible that it may be so far diminished as to 
cause the stop to cease to perform its functions altogether. 

In such case the carbons, core, and clamp will begin to vibrate, 
and we shall have instead of a steady electric light a series of rapidly 
recurring flashes extremely trying to the eves, and the light so given 
will be of no practical use whatever This intermittent action of 
the light in cases where the stop is used in the lamp to arrest the 
movement of the parts of the lamp is also liable to occur from other 

causes, particularly when the lamps are run in series. The 
1316 use of the Sto} Is also objectionable, because IT) order that the 

lamp may work properly at all times under those changes of 
current strength which Occur IT] practice it would be necessary to 
manually adjust the stop to compensate for these changes, for 1f any 
change occurs in the strength of current when the moving parts are 
not against the stop the parts are invariably carried too far and the 
stop does not act until after the conditions essential to the steadiness 
of the light have ceased to exist This is because the stop is not an 
ever-present force acting to restrain the motion of the parts. 


*} 


Adjourned to meet on notice. 
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New York, January 6th, 1SS83—11 a. m. 
j 


Present: William C. Witter, Esq., of counsel for complainants, and 
William A. Jenner, Esq., of counsel for defendants. 


The witness Weston attends for further cross-examination : 
X Q. 272. You say, in answers to questions 72 and 75, that the 
properties of an annular clamp were thoroughly understood and 
fully explained in treatises on mechanics at the date of the Brush 
nate the treatises to which you refe 


, . 7 
pat ni \\ ii you please deslo 

) , 

Give the title and page In eac!l 


) INnstunce. 

A. Dictionaire de Mathematiques Appliqués, H. Sonnet, second 
edition, pp. 447 and ’8. A reference to the first edition | am unable 
to give without going to the Astor library 


— 


; 


Re-D. 273. Is it important in the proper working of the lamp, di 
fendants new electric hI), that the armature should have the cer- 
tain position, relatively to the poles of the magnet, which is 

317 shown in the exhibit and pointed out in your patent No 


264.006? If itis important, why ts it? 

A. It is Important The position of the armature cannot be much 
ch: nore | without inte rierlng with the steadiness of the loht Or lli- 
terfering with its economical us If the armature be placed below 
th upper pote OF Ul magnet tie [tractive force Increases very 
rapidly as the armature moves upward, and the lamp will not oper 
ate satisiacvorily lf,on the trarv, the armature is raised so as 
to cover a larger proportion of the face of thi Upper pp le of the m iv- 


net. then the attractive toree in ling Of} the motion of the armature 


’ 


’ ' } | } ‘ ‘ ’ 
Is diminished, and if the armature be mace LO Oct Ups a SVD 


1) } ; 
rical position petween the two poles Loere Wi pe no tendenecev what 
: . 

, | a ’ , _ 

: > = ">, as ' » y* : ' ‘} . ; ,ry 
< er ior tne armature to move Imward. and the lamp would entire 

a ‘ 
_ Y 7 > > 
; , , 

ceuse lo operate. bry oth practical use O] the amp Lune position ol 

; + 


. ] , , ~ }: 4] } , : a i . . . 
Uppel edge Ol tha armature in line with the lower edge of the uppe! 
t ; 


} } } } ' : } 
pote of the magnet. just at the moment that the clutch Orips Lie rod 

.* ] : on } , & + . ~ 2 . : *- : i es i} , 
Any deviation from LHis position more or iess INJUrlouUslLy ali Ss | 


working of the lamp. It is desirable that the armature should =r 
spond to the slightest variation in the strength of the curt 
that the distance which the armature moves, whatever its position 
may be, should be the same or substantially the same with any 
Piveh mer ase or di crease OF Current Strengti The position haut d 
is the most favorable one to accomplish this result. 

Re-D. Q. 274. In your answer to question 13 you say: “ A lamp 
which is made to run with a machine having an electro-motive force 
of fifty volts and requiring a current of ten Webers would not work 


satisfactorily with a machine of twenty-five volts and requiring a 
? 


current of twenty Webers, and therefore such lamp would have to 
be coupled with its corresponding machine.” Do you mean that a 
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lamp of given construction must be supplied with a current 
1318 from a machine specially adapted to the lamp? If you do 
not mnean that, what do you mean? 

A. The language that I used in the answer to question 13 is liable 

to be misunderstood. The idea I intended to convey can be better 
expressed as follows: A lamp which is made to run with a machine 
having an electro-motive force of fifty volts and furnishing a cur- 
rent of ten Webers would not work satisfactorily with a machine 
having an electro-motive force of twenty-five volts and giving a 
current of twenty Webers. I do not wish to be understood as say- 
ing that every lamp must be run with a machine of particular con- 
struction, or that the construction of the lamp must be changed Lo 
suit each particular machine. In the answer given I have stated 
an extreme case for the purposes of illustration. Any machine 
which is capable of supplying the necessary electro-motive force and 
strength of current will operate satisfactorily with a lamp requiring 
that electro-motive force and current. 
Re-D. Q. 275. Was the dy namo machine which was used to sup- 
ly the current for the Brush lamp of the patent on the occasion of 
he experiments of June last, about which you have testified, adapted 
to furnish a proper current so that the lamp would act satisfactorily 
if it was capable of such operation? You stated in answer to cross- 
question 164 that it was primarily constructed for the Weston 
lam 
A. It was. In some of the experiments named a dash-pot was 
attached to the lamp to retard the movement of the core and thus 
preve nt its too sudden movement in either direction. As soon as 
the dash-pot was added the fluctuations in the light which were so 
marked bye more cease (| LO eXIst, and the lamp performed in a very 
satisfac tory Mahhner as long as the cl ish-pot was used. 

Re-D. Q 276. You have spoken of certain indentations of the rod 
of the lamp which was used in those experiments. Did those in- 


dentations interfere with the best operation of which the lamp was 


ee 


’ 
} ’ 


| 


capabie ? 
1319 A. No, sir. The lamp had not been used long enough to 

produce indent itions of such a nature as to seriously Inter- 
fere with its operation. ‘The lamp had only been used for expert- 
mental purposes, and the rod was at first as smooth as any ordinary 
lainp rod is. I have been careful in all experimental trials of this 
lamp to keep the rod smooth and clean by the frequent use of fine 
emery cloth. 

Re-D. Q. 277. In your answer to X question 146 you say that the 
Watson and Slater lamp is not a commercially successful lamp when 
run in series without the dash-pot. Did you have in mind any 
lamps with which you made a comparison when you so answered ? 

A. l did, The Watson and Slater lamp shown nn thee British and 
French patents cannot be run in series, either with or without a 
dash-pot, anv more than the Brush lamp of the patent can. As 
compared with lamps of the present day which do require to be run 
in series the Watson and Slater lamp would not be salable. It was 
a good lamp at the time it was invented, and it is a good lamp now 
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for many purposes when required to run singly, but my lamps and 
the lamps which the Brush Company are now putting on the market 
» very much better 

Re-D. Q. 278. In cross-question 149 you were asked, “ If the nor- 
mal operation of the Brush lamp be with the clamp at or near the 
floor and not touching the stop would it still be, in your opinion, 
unable to properly maintain an are of maximum efficiency ?” and 
you alyswert d “that if the lamp operated as described in the ques- 
tion that it would maintain an are of maximum efficiency.” What 
did you unde rstand the examiner to refer LO by " normal! operation ’ 
as used in the question? 

A. The question assumes, as I understand it, that the normal 
operation of the brush lamp is with the clamp at or near the floor. 
Ido not admit this 1s so, but assuming it to be so, and that the 

lamp does not touch the stop obviously while the clamp 


are 


a 


e 
1320 is at or near the floor, an are of maximum efhicieney would 
be maintained, but such an are would not be maintained 
when the clamp touched and was at the Li pppoe r Stop ut more or less 
frequent intervals. I understood that the examiner intended to ex- 
clude from his question the possibility of the clamp touching the 
upper Scop, ana with that und rstanding answered it. 
Re-D. Q. 279. At cross-question 210 you were asked us follows: 
But if the Brush parle hi bikTiay) Can bi s() operated that the normal 
position of the clamp is at or near the floor of the lamp and is not 


} 4 H . ? . . 
carried against the stop, except when some abnormal extension o 


- 
- 
ae 


the are takes piace is it not true that In such case the current alone 
Wey be considered as the thing Vilichl fixes the position into which 
the armature or core will move and finally come to rest by the bal- 
“rie Oo] the iorces acting against il and you answered, = initting 
all the other disturbing elements to which | have already referred 
and which necessarily enter as elements into the operation of the 
lamp, | aHouswer yes | consid r tne question, ot course, pure ly ii 
hypothe tical qu SLION, and answer it accordingly ” In SO answer- 
bli did you Intend to say that the current alone fixes the position 
Into wl 


ich the armature or.core will move when the clamp does 
the stop; 1f not, will you please explain your answer further ? 
A No Sir: 16 18 now true that the current alone fixes the position 
hich the core will move in the Brush lamp. The stop is a 


hecessary ¢ lement of the lamp and necessarily cd termines the posi- 


tion which the core will assume when the lamp is in operation. Of 
course, if thre clamp never touched tha Stop, bin 1) the curre nt would hx 
the position f the core, and 1f the clamp is only sometimes or at lpter- 
vais In contact with the stop, then, while the clamp is at or near the 
floor. the current fixes the position oO} the core, and ny pore ViIoUus 


answer quoted ih your question should be so understood. 


ky? ae | r answer ask the counsel to 
expialhn, as | might nave done. what he meant hy “abnormal 


: , , 
ld not nowever, In my\ 


— 
umn 


extension ol the are, : if an abnormal extension of the ure hap- 
1 5 * ,r 
pens requ htiy, then the Stop and not the current frequently nxes 


Lie posilion Of the core. As matter of fact, in all lamps abnormal 
extensions of the arc do frequently occur, arising from a variety of 


C. HARRISON CONDIT ET AL. 895 


causes, most, perhaps all, of which have been mentioned. Irregu- 
larity in the machine, imperfections in the carbons, indentations of 
bearing surfaces in the lamp, external jars or shocks Inbay be said to 
group them; and any one walking through Fifth avenue or Broad- 
way will observe more or less reg ue ntly, sometimes every few 
seconds, sometimes less frequently, certain irregularities in the light, 
which in the main arise from an undue extension of the arc, and 
whether this “undue” extension is what the examiner refers to as 
“abnormal” he did not explain. In the Brush lamp of the patent 
the Slop must be used to arrest or prevent this undue extension of 
thi are ; be sides, if for anv reason the clamp should lift the rod is 
lar as the stop will permit, Out not as tar as the normal are requires, 


then. for a considerable interval and until the earbons have burned 


id) 


away sufficiently to Inake a bortiial are, the stop Will be fixing the 
‘ . 

j | , | : ] " | ‘ 7 psa i . . 

iength o| the actual are it may also be said that the nearer the 


) | } 
moor—t itis to Sav. the snorter tne abnormal 


arc—the m Tre ireq' entiv will thi stop be re quired to limit the are 
and thereby to fix the position oft the core. 


ce-D. Q. 280. As matter of fact, and in the practical operation of 
the Brush lamp of the patent how frequently does the length of the 
} , . be 
are diller from the normal? 
1. As tter of fact. the riation from the normal would be 
A. AS matter of tact. the variation trom the normal woutk » 


almost constant, and the same thing is true of every lamp. [If it 
were otherwise there would be no need of mechanism depend! ne on 

the action of the current to feed the carbons forward. It 1s 
1322 ~=because of irregularities in the dvnamo machine and the 


carvons that mechanism is Ft quired lo reguiat the feed ol 
the carbons just when and to the extent that ma\ he rr quired - and 


Liis operation of feeding 1s necessal VY pove rned UV Variations In the 


current 1tsell. wl) eli may and do ise Trom the manyv causes already 
mentioned If the current and the earbons continued uniform the 


consumption of the earbons would be uniform, and their feeding to- 
wards each other should in such case be uniform or at a uniform 
rate ol S| rer d, and this could best be accom p! ish d by clock-we irk, 
ut such are not the conditions of the problem. On the contrary, 
thie disturbing causes may occur 1n rapid succession or one may 
produc another or others and several! Inay occur at the same time, 
and, in fact, it may be said that they are, practically speaking, al- 
Ways concomitant. The extent of these disturbing influences—+. e., 
the extent to which they may alfect the ght and the movement of 
the core or armature—constantly varies. It might happen that a 
single pair of carbons cquid be consumed without any very serious 
fluctuations, but I don’t believe it ever did happen in practical use. 
These irr rularities cannot be prev nted They occur at varying In- 
tervals to some extent, and perhaps novt.toa very serious extent they 
occur at eve ry second of time and seve ral times during every sec- 
ond. They will occur to a serious extent, perhaps, several times dur- 
air Of carbons, perhaps not at all to a very 


ing the burning of a | 
the burning of one pair of earbons, and very 


Serious exteny}l during 


frequently during the burning of the next pair. They are always 
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New York, January 16th, 1883. 


The witness. Epwarp Weston. in the absence of complainants’ 


‘% | hvu ; ') ‘)? sf rPRTY ti 1] 3 . ’ . | ‘e-dir “{ 
COUDSe:, OV COnSeNL, CONLINUeES . niOWS, Ill PFesSDPOtlse* O Fre-airect 
. F ’ 
questions propounded by M NNER 
+ ’ . 
" ¢ ) P : " 1 — . ; aan | »_ ae : 
282 Re-D. Q. State, if you know, why it was several months afte 
a6 : > 1 4 vd) > al —_ = — 
Lne delivery to Stevens, Rohe = <\ Hiavell of the machine referred 


4 


115, 116, and 117 cross-questions before they paid for it. 
A. The parties required long periods for trial, as they were then 


ju |! | 
al most entire ly unacqual nted wit hy { he nature and operat ion of 
dynamo-electric machin 
285 Re-D. ¢ d What, if vou know, did Stevens, Roberts, and Havell : 
use that machine for, meaning the machine referred to in your 115, ; 
116, 117. and 118 cross-questions and answers? 
A. They used it for the generation of an electric current in place : 
of the batteries which thev had previously used for electroplating : 
S84 Re-D. Q. In your 217 cross-question you were asked to specify 
th patents which ha been errant d ior coat Ing carb ns with COp- 
| 
per, and you gave in your answer several such patents. Do 
| 89 4 vou I; now of any iterature on th 1s subject aside from }) iT - 
lf so, please state if Ss 
\. There are various references in the books to the deposition of : 
per on carbon, some of them dating as early as 1852. I quote 
from the well-known work | \lfred Smee on electro-metallurgy, 
dated 1852, published by John Wiley. of number 18 Park Place, N E 


y ee ail bea] D ae on rr ao 
Pie VO llc deposit of metal may take piace on any conducting 
substan Vii 1 IS Capable y the part of the negative metal 
. , 
| ’ 
‘ : i 
Ll] aT arrangement t) imws Wil h reiate to this are Liye Siuilie 
, , ’ 
whieh reguiat 1) a SIMD ir manner the piates ol the battery he 
: " ’ | i} , ] ‘% " : . io | : ™ , } . “ wt | ‘+ 1 | . 
C7 CPOs] PWiayV te erecLteqd’ vWpDon Pid tsi MNnewuais, CACeDPI LHe eartoy tiit 
. . ; ‘ 
} } ] | | 
alkaline, and upon anv alloy or compound of them It may like- 
‘ 
Sus e o ail 4 j mn” 
5 ; ? }/ ; - & , €i¢d ‘sei ; }? / 
| | a? sacl len | . @ er : ; ’ Fs 1) | 1 ’ sotar | t | a> F Troy 
hiv © underiined tne Pech ft > ; DHT if rari rs i rs i) | i rhiiti | 
‘ } . ; *h d- . — ' : , 
question. Inthe Reynier patent of 1875 several distinct processes 
. , > , . . . rr 7 
are described for obtaining the deposit. ‘These processes are well 
: ’ 
. , + % ’ : 
understood by parties skilied in the art ol electro-matallurey, and 
, ] | 7 , —_ =- ‘ ' os =: 
ure described In various works on the subieci [ \j uote Irom one ol 


lishe hy k losterman Bros . Ri rPairy Ie liteur (ies HT) iles de chemile. 
Rue du Jardinet. No. 13 Quartier Saint André des Ares, 1810, tome 


second, pp So and S6 


| a ™ 7, 4 mn , Pari : 
the earliest, the Dictionaire de Chemié pal Klaproth a Paris, puvo- 
} 
‘ 


Rr y atalla 4 ’ wrod } ~— “cyt hy , ’ la hy coh ‘ roy 
rughaceiie a ovserve gui ies comobinassions de charoon avec 


les métaux. II fit passer le fluide negatif de la pile galvanique sur 


‘ : ° . } ‘ : ; 4h B. : 
ll?) charbon sest continue dans piusieurs d ISSOLULLONS metalliques. 
Dans u 


le ¢ 1} Si ) ution ammonia le . Or, le cl ba rb mm sest convert- 
d’une belle couche d’or. Le sulphate de cuivre et le cuivre dissous 


dans Uammoniacque aut subi la meme decomposition par le charbon 


‘ 


aisné que de nitrate d’argent. On peut se dispenser de la pile pour 


S25 CHARLES F. BRUSH ET AL. VS. 
préecipiter les métaux, et suffit de réunier un charbon sous un 
1326 angle avec une lame de zine et de tenir les duex extrémetes 


‘ 


} | ] 


opposés quelques minutes dans les dissolutions metalliques ; 
le charbon se couvre alors de cuivre de couleur de cinabre de mer- 
cure,” ete. : 
EDWARD WESTON. 
Subscribed and sworn to before ie 

JAMES A. RENWICK, 


[} ‘S. Kramine ve 


1327 U.S. Cireuit Court. Southern District of New York. 


CHARLES F. Brusu and THe Brus” Evectric ComMPpANy 
ag / inst 


C. Harrison Conpir, Joserpu Hanson. and ABRAHAM VAN WINKLE. 
Doing Business as Condit. Hanson & Van Winkle. 


Proofs for final hearing taken on the part of the defendants in re 


} ] Ts a”? ; at \ ' . 
buttal. under and pursuant to the 67th rule of the supreme ¢ ourt 


’ 


of the United States, in equity, as amended, before James A. Ren- 

fs ' ) 
WICK, Special examiner herein and one of .the standing examiners 
of this court. 


NEWARK, June 28th, 1SS8~—10 a. m. 


Present: Causten Browne, Esq... and W. CC. Witter. Kisq., of coun- 


' : , i , 7 . | : } 6 . 
sel for complainants: Edmund Wetmore. Kisq., of counsel for de- 
° ’ 


EDWARD WEsTON, a witness produced on the part of the defend- 


ALLS, having be 1} DY eat irs} duly CAULION “f ‘All | sworn to testify 


; . | 
mne out the truth in the 


os 


1328 matter of controversy herein and being examined by Mr. 
W ETMORE, deposes and says: 


} + ’ ’ 
conducted bY Prot ( ros ld oO ers on Thre ery) Of compnialtMants 
. | } + : } = : : ae Bs 
with the Brush lamp in « ection with the so-called Franklin In- 
" . } . } a : 
Stitute n chine a Mi other } chines, and have vou vourself burned 
] . ren 1 } I. . vy Le lan ly ’ tiy — , ’ ] oia t ‘| — ’ ' . 
Live stp Ca rtd PATA LIT PISLILLULLt bp wit While Lone sSvAlad COMI ANE 
: 


ants’ experiments were conducted with the Franklin Institute ma- 
chine, the twelve-ineh Brush. and noticed the effects? 

A. I have read the notes of Prof. Cross, and also the notes by Mr. 
Davis, in which the results of the test of the machine and lamp re- 


. ’ } , ' : " . ‘ . 

erred to ure Given nave not rend the whole of the testimony of 
~s# he mo } ‘ ’ : : . rt: 

the two witnesses hamed. I have also made tests of the Franklin 
° } y , ’ . , . " 
‘ 's " ’ . s . H 

Institute machine ANd So-Called ray KITT) Inst tute iamMmp. ans Aiso 
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with the twelve-1 l'ranklin Institute 
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3 Q. You have for a number of years past been solely oceupied in 
perfecting and improving electrical machinery, and particularly the 
machines and lamps used in are senting, for the purpose of furnish- 
ing those lights and machines to the public in the commercial busi- 
ness of supplying electric are lights? | 

A. I have. 

4Q. Do you find the Franklin Institue lamp differs from the 
lamp of the Brush patent in any particular respect; and, if so, in 
what? | 


Objected to by Mr. Browne as not open. 


A. I do find a difference between the Franklin Institute lanyp and 
the lamp shown in the Brush patent and the drawings thereof. 
The arrangement of the coil is not the same in the Franklin 
1529 Institute lamp as in the lamp of the patent It is wound so 
as to admit of changes to be made in the ‘resistance of the 
coil by the use of what is technically known as a plug switch, other- 
wise culled peg commutator. The core also differs from the core 
shown in the drawings and described in the specification. In the 
specification and drawings a core of uniform diameier throughout 
its whole length is shown, whereas in the core of the Franklin Insti 
tute lamp the diameter at the lower end has been reduced, the core 
practically terminating in what might be termed a hollow teat about 
one-eighth of an inch long and somewhat less than half the diameter 
of the other part of the core 

) Q. In your opinion is the addition of the teat to the core to 
which you have spoken material in affecting the oper ition of the 
lamp under any conditions ? 

A. In my opinion it is. 

() () Will you please look agvain at questions 4 and 95 in the 
direct examination of Prof. Cross and state whether you agree with 
Prof. Cross as to his statements of the proper conditions to be main- 
tained in order to produce a steady, uniform, and good light by an 
arc lamp, and state what any efficient are lamp should be capable 
of doing with respect to accommodating itself to the varying con- 
ditions of the current ? 

A. Ido not agree with Prof. ‘ ross, and he certainly does not state 
correctly the conditions which should be maintained in practice In 
order to obtain an are of inaximum efficiency. In his answers which 
you have cited Prof. Cross is called upon to criticise a statement 
made by me in my direct examination in this case, and he quotes a 
portion of my deposition and practically affirms in the last clause 

’ his answer that I have not included all the conditions for the 
successful and economical working of an electric lamp, and he 

names, as an additional! f lems nt to be considered, the resist- 
1330 ance of other portions of the circuit than the lamp itself. In 
this answer Prof. Cross has oby ously confounded the defects 
inherent in the lamp with what he evidently considers a defect in 
the machine. In the sentence which I now quote from his answer 
this is very clearly set forth: “ If the proportional resistance of the 
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A. With the coils in multiple are its normal are with the speed 
given Is from ,'; to ,°, of an inch: with the coils connected in series 
with the speed given its normal are is about } to a little over +’, of 
an inch. Under these conditions the maximum lght 1s obtained 
with a minimum of power consumed with that machine and the 
Franklin Institute lamp. 


end 


SQ. If the said lamp and machine are burned with a nor- 
ido2 mal are under the conditions adapted Lo proauce the best 
result what is the action of the lamp? Please briefly de- 
scribe it. 

A. With the best possible adjustment of the lamp and with ex- 
tremely regular speed the lamp feeds the carbons the full length of 
the are at very regular intervals With the stop adjusted so as to 
brit tne Upward movers nt or the carbon, core, and clainp LO that 
distance which is necessary tomaintain anare of maximum efficiency, 
whenever the circuit is closed the clamp is always carried up and into 
contact with the adjustable stop, the core and clamp then gradually 
descend until thi edge of] the ¢| imp comes into contact with the base, 
Li 


poeta 


ifteen seconds) the clamp allows 
the rod to fall suddenly, the carbons are again withdrawn, and the 


— 
‘ 


ciamp again comes Into contact Wilh the stop and LOIS operation again 


takes place. In other words, the lamp works perfectly as a drop and 
lift lamp. I have carefully watched the operation of the lamp and 
| ve marked the rod With a nnetL pointed lead pencil each time the 
clutch came in contact with the floor. In this way the distance 
which the carbon fed each time was shown by the spac be ‘ween any 
two lines, and, as nearly as | could ascertain, the spac between the 
LWoO lines was always equa LO Liie ength of the are and the Spaces 
between thi nes were very reguial I found generally, however, 
that when the n chine Was 1} ed with the coils In series that 
tLnere was a greater tendenc\ to irregularity in the feed 


JQ. tlow does the operation of the lamp under the conditions 


mentioned in the last question compare with the operation of the 


*] ‘* " | ’ : > ee ’ - | : i. 
A wit ODVCTULIOTL IS SUUSLATI miyYy tne saipe. In both Cases the 
feed takes place at rewular intervals and the carbons drop the whole 
iength of the are. 


’ 


10 Q. How does the lamp, burned, as supposed, to produce the 
CSI results 1 which it IS CapaDdbie, | 1 fill the « 


‘onditions ol economy 
necessary tor the req ulre ments of aw succt ssful commercial 
lec general use, as those requirements existed In 
the Brush patent in suit, as well as since? 

A. ‘The conditions necessary for the successful introduction of the 
electric light are substantially the same now as they were in 1878 or 


i ~ | i 
j » wast qatce 


even earl f the *e neral illuminant “gas—costing substantially the 
Same now as it did at that time, and it Is with ras that we have to 
compete. The public generally are oot willing to pay much more 
for electric light than they do for gas; itis therefore highly import- 


ant that the cost of the electric aight should be reduced Lo the lowest 
possible point. With such a lamp as the Franklin Institute and 
such a machine as the Franklin Institute machine the electric light 


been connned toa very few places where a powerlul ilght was re- 
quired and whi cost would not constitute an important element, 
because ous could n L tbat time compel with it for such a limited 
use, for the reason that generally for such purposes It Is desirable to 
have an extremely powerful light in a very small space, and in this 
respect the ¢ tric |} vas practically not a competitor with (ras, 
but its use was ma y confined to those cases in which the lime or 
macneslum igo oad prey OUSI) used 
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ly clearly understood by Farrady, Hare, Wollaston, Chil- 


r electricians. 


Marrady devised a 


to each other for the purpose of diminishing the resistance in the 
Ceili to the lowest possi bl point ‘ hildren constructed a large cel] 
or number of mire celis lll Wi ‘h the plates were also brought as 
CiOse as }) ssivbie togetnel ana Prof lure, of Philadelphia, con- 
structed a battery on substantially a similar plan, in which the resist- 
ance was extremely small and the power of the batt ry so great as 
LO envilie it Ww t | l@ GISLINCLIO new name. | L was ca lled | fare’s 
deflagrator, and has since | well known by this name. The 
arin res ol riot LI ies Were i ls »>Wou nd Wit h fi il 
bands of copy , vetting the largest amount of 
COD Pe! Ls ens a0) ninish the material resistance 
ana thus ] ' - Lik MiacCiiti starr, an Amertl- 
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tainly as early as 1858. St ne was designed expressly for 
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and cannot possibly be correct. In the first day’s trial of the Frank- 
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lOliows 
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lamp is burning, generally a very few seconds just before each in- 


. : oo 
terval of feeding. 
26 @. Please state whether or not the dropping through of the rod 


’ 
con nta _ : 
OVeriecedalliy. 


“~ 
omg 
— 

_— 


last mentioned is a s 
A. Ye = |e and huve fo mn i practically impossible to avoid 
: always taking place by a step-by-step 


Defendants’ counsel here states that the Brush machine and lamps, 
Slater & Watson and Hayes lamps, and other exhibits referred to in 
Mr. Weston’s direct deposition are now set up In running order in 
the laboratory of the works of the U.S. FE. Lighting Co., near the 
place of examination, and complainants’ expert, Mr. Hicks, here 
present, and complainants’ counsel or any of their experts, are in- 
vited. if they so desire, either now or at any convenient time, to run 
the said lamps and machines at the said laboratory or to have re- 
peat d any of the experiments rete rred to by the witness which they 
ay desire. 


And being cross-examined by Mr. Browne: 


27 X Q. (De bene). How many times in a minute does the clamp 
It) you 1 lamps Con) down LO the Hoor 4 
Lodz A. It usually takes more than a minute for the carbon rod 


’ 


and clamp to descend from the highest position to the floor. 
oS \ () (De bene). Do vou mean to be understood that the car- 
bon only feeds through the clamp at intervals of more than a 


‘ so lee car cat ict ; | . mm ta 
A. Substantially. | would Sal \ that the Onell the are is the 
] pntarwval ' oy thy “ lay - anc : " 
longer thi terval between the Te ing operations and the greate1 
the feed’ of th on, and, conversely, the shorter the are the 


shorter the intervals between the feeding, but the feeding always 
| ic’? 1D) stist rotialls rie same way 

20 X Q. In the 5th interrogatory you were asked whether, in your 
PoLEIOT, the addition of the test to the core In the Franklin I nsti- 
Lut lamp 1s material in affecting the op ration of thr lamp under 
anv conditions, and you answered in my opinion,it is.” Do you 
minean that it is material in affect: y the peration of the lamp under 


,] ? . — . >? } 
aii CONaAILIONS OTF Under some CONCILIONS 


It more materially affects the operation of the lamp under some con- 
ditions than under others. 
30 X Q. Do you mean that it materially affects the lamp more or 


7 
' 
‘ 


less under all conditions ? 


31 X Q. Now, please state what the conditions are under which 


you think its etfects on the Op ration of the lamp are most ma- 
terial 


A. When the are is long and at the same time the stop is re- 


32 X Q. How doves it affect the operation then ? 
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Mr. Davis, and others,‘on behalf of com- 
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lin Institut imp with the rankiin institute machine. so called, 
| } a | | } | | ) 
| " , 1 . hy ' af 
welve-ineh Brush machine and noted the effects 
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1.000. and under the cond 
ducing the best result: h 
Conditions to daihtil the 
fy] nial 
SucceSSIUL COTMIMerelal are 


A. When arranged an 


question, | TO oO ICLICEHELTLY 
a ae oo ‘ 
trom 2Zo®m to oVt®m of thre 


In the are, the remainder 


’ ' 
a e ’ , & i 
Lt machine il a speed of from SvUU to 
Oil PLalift ‘> |) PiOst LAVOTAV ’ i?) , 
] fs i ¢] ] :, : es 
A\' ‘at? YOu Lit) Lil Sil (] biekidTid Liiti "ia | 
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| PULL i} 1} Ss i ¢>¢ } Tray 1} ssil \ i()] il 
‘} 
aihid: 
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i operate nm bie nanner sti 1 tune 
the best results from the lamp. but onls 
' ‘ 7 
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Olal energy in the e¢ireu bnen appeared 
' : ’ 
OCIIIG ¢ nverted Into neatin the m bil 
. . 
lit L his proporvion Ol emcwegaeyv 5 ol } 
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gether to iow tor ¢ i} 
y . , } all = “ | ! . ‘ 
1544 lamps are to be worked by one machine, which must neces- 
’ ? 
sarily be the case in commercial lighting 
‘ ‘ ? ’ y ' 

t Q. Suppose, under the conditions named in thi last question, th 
iF . burn } rath +4 +} az. P , ¥ P , 7 7 
amp IS DUTrHedad WILDOUL Lhe AdTUSstadbie Stop, What 18 the resu 

Zh ’ 2 } . . 

A. ‘The carbons have a marked tendency to get into \ on 
although Lhe ia np Whit irequenuiy OUP steadily ior a iong ie, 
’ > . ] —T “ei ] ’ + '+% . . . ] , . 
feeding at reguiar Intervais from amtinutetoa minuteanda half apa 

} F } a | ’ +1 " ' 4 Les » ow | = . . & ie . 
ana leeding the ie@ngtn o© the are each LiTMe, By SHOPLENLINYG lc AFC 


the tendency LO vibration 


Is diminished. 
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9 Q. Assuming the lamp to be burned with its are of one-sixteenth 


. — 
of an inch and upwards, and under the most favorable conditions, 
could it fulfill the req ulrements of practical use, if used without the 


not. The adjustable stop must be used to prevent 
the possibility of vibration. If no stop is used the lamp must be 
burned at a comparatively short are, but the shortening of the are 
diminishes the percentage of efficiency, as it decreases its resistance 


in proportion to that of thi machine and circuit. which is the im- 
portant thing to avoid in commercial lighting. 
6 Q. What is the result if the said Brush lamp has its are reduced 


to ,', of an inch, either by screwing down the adjustable stop or by 
letting the part welgn down DY loos lithe the sustaining spring, or 
by diminishing the magnetic pull, or in any other way? 

A. The are becomes perfectiy steady and the feed uniform and 
gradual, while the amount of light given out is materially dimin- 
ished. The resistance of the arc is also greatly reduced, which in- 
creases the flow of current through thie circuit . more power is con- 
umed in driving the generator, and a much larger percentage of the 
total energy consumed is converted into heat, which latter appears 

in the machine and other parts of the circuit 
1345 7 Q. Could the lamp be burned under the conditions men- 
tioned in the last question in actual practice ith a system of 
» 


‘ 


electric lighting intended tor general use‘ 

\. It could not. The percentage of useful effect appearing in the 
form of licht under these conditions would be so small that it could 
oniyvy be produced at an enorim: is CA pense, 

SQ. Does the Clark English patent of the Serrin lamp, referred 


lo DY Prof. Cross in his testimol V, Show the feature of the armature 
moving laterally away from the magnet, which you have already 
qescrivy 7 AS b pOnging to the Weston lamp, Defendants’ exhibit 


9Q. And have you examined the Carré patent, and does that 
show the feature inquired of as it appears In the said Weston lamp? 

A. ‘Lhere is a certain similat ity ol principle between the two, for 
in each during the last portion of the movement of the armature, 
while Its mass, as a whole, appro Toll _ the poles ol the Inagnet, the 
portion of its surface adjacent to the poles slightly recedes; but the 
Carré construction is much less efticient than that of Weston, on ac- 
count of the great pressure upon the pivot upon which the armature 
turns, producing a degree of friction which must necessarily inter- 
lere with the delicacy Or Operation and adjustment necessary In 
properly regulating a lamp. In the Weston armature the frictional 
resistance Is so small as to be practically nothing. 

10 Q. Has the Brush lamp, as patented, the advantages over for- 
mer lamps, such as the Serrin, for ¢ xumple, claimed for it by Pro- 
fessor Cross in lis’ answer to 154 direct question ? 

A. There were other forms of lamp in use at or before the date of 
the Brush patent which, in my opinion, were equally well adapted 
for general use; one of these was the Serrin lamp, of which I saw 
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1546 stations hi operation Ol gradually feeding the carbons 
With a continuous and steady motion 18s more ) rfectly 
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i , 47 ad | y : ' - ¥ « 
periormed OY tile Serriti lamp than D\ tne Brush atm siown 
in the pat nt, and the form of Serrin lamp used for general liiUini- 
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. 7 ’ 7. . 
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; y } ] i . . 4 | ] 
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’ : ] , * i P ae . . . > , : ' 
rush Clamp, as § (i) DY rofessor Cross, I0l the reason that the 


, , , , : ' ' . , 
lifter is applied to the sald Clatnps at tie end Ol the arils attached 
‘ ‘ 
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’ . 
‘ ,¥ ’ ’ ’ ; ;? va ’ ; | 
\ \\ ~ i Pech LAL . ‘ 1i\ pike ( ii fi, liit r'é nes «ii il nuiGg | i i ivCe- 
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Prequil j } | I" ¢ = »>periorm the operation ol PAS ror re 
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lens liv’ Liie 7 l ~ ~ ? ~ } ; i ne Ol ae \\ rtpit ihOoOre nec iets ; iT 
; 
" " , " " 
: ; . ¥ ’ , 
Line rou ) -rOlde! ind carbon that the dilferenes : L per- 
_ 
Ceptlibi im practices 
) \\ | , : ‘| ; 1 { 
lz i lid you conduct the experiments referred to youl 
" } ; 4 ’ ; ' " " 
oe . " > sea ; . ° " *% ‘* . ‘ _ ‘ 
last answel Did you try the clamp by burning the Slater and 
‘ . + ‘ 
/ oe | ‘| ¢ ; ‘ \ ir ‘ 2s ’ t | ‘ ‘ ‘ | 
W etson poLn 1n the torm snown ih the rawlhes ot LEIe TRL Witil 
| siuak  gteiun S etal : Fe Se a ee 
Lone magnet AL titiia ait <i i WW i ii SOrlnolads SLUUDSs UII Led] Liie gait. ci ee 
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OW did the iignt produced and fteeding compare mn DOL ISLULCeS 
: . a 
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WILT) eC opera mh OF Ube brush lamp of Like Paver 


Op ration of the modified Slater and \\ atson Was Certalnly Tully 


J rr ’ ; Bry | " Ses | . ’ , ; } | ‘| . . 

CU ; ij to thal yi Lhe ; A Mil PALiLIiWAiiti iis Lif Lek EDD PD, ana ' ; ;r H 

littie better. lhe manner ‘of feeding in both was almost exactly the 
| 4 | : j ;1 ‘ 

SiLtiit Lie ial Ib}? SOULE i down rradua iy as thy - Cal bOT] ‘ a ii d 


1 : } “fe , , , 
7% ’ . sy : » @€ ‘ " ’ : - “wat " . . ; ’ " 2% | 
until it rested on th moor, soon aiter wonich 1b Was tripped and the 


carbon raised up nearly or quite the length of the are, when t! Op 
eration was repeated. ‘This occurred at intervals of trom a 
1547 =minute toa minute anda half. When the Slater and Wat- 
son lamp of the French patent was substituted the feeding 
took place at intervals somewhat onger than before, but the lower- 
ne ot the carb mk Was SU lade 1) Instead of cradual, AS 1h the case of 
the solenoid This showed that the d ference in the fe ling be- 
tween the Slater and Watson lamp of the patent and the Brush 
: 


franklin Institute lamp was due to the solenoid and not to the 
clamp 

(). Have you read Mr. Hicks’ testimony as to the feed of the Wat- 
son and Slater lamp taking pl by means of an impingment of 
the armature nd clamp. And, it yea, please state whether any suc! 
action takes piace, Live lamp bD ny coustructed In accordance with 


the directions of the specifications 


. 


owe oe 
~ 
— 


A. The lamp with which I experimented, so far as the clamping 


-~ 


mechanism Was concerned, was constructed in strict conformity LO 
the drawings and di 
Hicks testimony) ant 


ections of the specification. I have read Mr. 
do not agree with him as — the manner of its 


; 
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operation. The rod was lifted by the eye of the clamp, as called 
for in the specification, and not by the impingement of the end of 


the armature acalnst the rod. 

14 Q. Have you observed any inaccuracies in the models of the 
Slater & Watson Matmny) made al introduced in evidence on behalf 
of the complainants ? 


A he iorm and proportion ot the modeis reit rred to do not cor- 
‘ ‘ 


respond very accurately with the drawings of the patents. In mat- 
ters of detail I noticed the lower set of friction rollers on which the 


carvonhn-noider runs Was omitted Ih DOLH models, and iii One model 


" +) . ' 
: .% . ' : sy " ’ ‘ ’ . . ° . 
Lie Upper set Also ihe om rs in the eves o! the clasps were too 
’ : ‘ : 
large for efficient operation, in « f the models at least. I think 
i . 1} 
there were other ditrerences, OUL I | no. recoiect Lue, especially 
‘ - 
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ticularly, but in my opinion 


it might tend to steady the movement of the earbon-holder and 
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. , “_ ” _ Ls , ‘ 
lt) i, le Tt Lr ue. AS SPT DOPOsSed UY rol ( ross—See nis testimony at 

4} ‘ +] ssa ] —_ ; . ‘| | : ave one nef ° ° 

pave bob Laie =p rihnved recorud-tilal the clamp 1n lv 6 is purely 


passive ahd UbImMport int, ANd thal the re moval of the ciamp would 
not eliect the Durning of the lamp? Hlave you seen it burn and 


li W Ca pera : 

A. It is not true that the burning of the lamp would be unaf- 
' ‘ . 4 } . *} ] —_ 1. 
fected by the removal of the clamp Che clamp serves as a check 


} 4} - | } | " . 

ov) the upward movement of the core and earbon-holder, and thus 
: © ¢ ; j . | * ¥ . ¢ ] . 

prevents the excessive elongation ot the are. It does not produce 
’ : , ’ “ 

anv material effect in eonnection witb the aqaownwarada or forward 

movement of the core or carbon In Fig. 1 it serves as a medium 


a 


for the transmission of force from the core to the carbon-holder, 
while in Fig. 6 this is directly transmitted through an arm. I have 
burned a lamp constructed according to ig. 6 and it operated CX- 


ceedingly well, although its total range of movement 18 Dot so great 
as that of Fig. 1, and hence so ong a carbon cannot be used. 


And being cross-examined by Mr. BROWNE: 


17 X Q. In your ninth (9th) answer, when speaking of the fric- 
tion of the armature in the Carre patent upon its pivot, do you 
refer to friction caused by the direct pull of the magnet upon the 
armature tending to draw the armature bodily towards the magnet, 
which tendency you assume to be resisted by the pivot? 

A. Yes. 

18 X Q. Is that direct pull in the Carré device excited by the two 
poles of the magnet equally and in opposite direction and upon one 

and the sainearmature? And, if yea, please state whether or 
1349 not there would be any resulting friction upon the pivot. 
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, 1 , 
LEED yD rceptibie movement, it Was necessary to reduce the are below 


' ' | . . | . j j . : z | * ~ 
olan nen to a point whieh made if difhieult to see that there 
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was an actual separation of the caroons.,. he resistance of the are 
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near the lifter, in a position to be caught by the lifter, and made to 
grip the rod as soon as the rod commenced to fall. 

Oo. Mr. Hicks has referred to the — knife edge resting upon 
the clamp in the Haves lamp and also to tl : le verage app I} ed to lift 
the said clamp as interfering with its e a a Please state whether 
you have seen the said Hayes lan ip burn, whether the said features 
meutioned interfere in any way with the efficiency of the clamp in 
actual operation, and how it compares It} point of etheiency “us a 
feeding device with the arrangement of the clamp which appears in 
the Brush lamp. 

A. I have seen the Hayes lamp burn, and the clamp in it works 
efhiiciently In the Hayes lamp the rod upon whisk the clamp 
works is counterbalanced and a slight grip of the clamp suffices to 
hold it. My recollection of the working of the Hayes lamp is that 
it was excellent; | thought it full as good, if not better, than the 
Brush lamp. 

6 Q. Have you read the testimony of Mr. Hicks in regard toa 
modification of the Weston lamp made by him and indicated as 
Complainants’ Exhibit Det endants’ New E Light with Modi- 
fied Armature, whereby the feature of the armature moving laterally 
away from the magnet Sine been removed ; have you examined said 

exhibit? And state whether or not the experiments with 
1355 said exhibit, stated to have been made by Mr. Hicks, are suf- 

ficient to determine what would be the effect of the said mod- 
ification in the practical use of the said lamp burned, as 1s customary, 
In a series with a number of others. 

A. I have examined the Weston lamp modified by Mr. Hieks and 
also his testimony concerning his experiments. Those experiments 
were not sufficient to show the effect of burning the said modified 
lamp practically with a number of other lamps in series. The mod1- 
fication suggested by Mr. Hicks involves the necessity of employing 
strong springs for the support of the armature In order to prevent 
the attractive force of the magnet from pulling the armature into 
contact with the poles of the magnet. The springs introduced into 


Mr. Hicks’ moditied Weston mamp are stronger than those ordl- 
narily ; mn ployed by Weston, and upon burning the modified 
Weston lamp in series with nine Weston lamps I observed that 
while the nine Weston lamps formed their ares the nstant the cir- 
cuit was closed the points ol the carbons of the modified Weston 
lamp merely became incandescent, and a considerabl time elapsed 
before they separated sufficiently to form any are at all. 

have examined Professor Cross’ 


i (). Phi ase stute whether you 
calculations in reference to the amount of lateral motion of the 
the core in defendants’ new electric 


armature towards or away from 
light; and, if yea, state any respect in which said calculation 1s 
faulty or tends to mislead. — 

A. I have examined Professor Cross’ deposition, and his ealeula- 
tion is faulty in not taking iato account the fact that when the 
Weston armature rises the springs which support it assume curved 
shapes, so that the radius is not, as he says in his answer to the 
246th XA question, “the distance from the point of suspension of the 
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forth in the Jones or Hjorth or other patents referred to by Pro- 
fessor Cross? 

A. [donot. Inallthe patents referred to the armatures are acted 
upon, as I understand it,. by a magnetic force which increases in 
effectiveness as the armatures approach the end of their eCXCuUursion 
towards the poles. ) 

1] \). Referring LO the Watson «\ Slater lamp, does the fact that 
the lifter 1s applied to the clamp at the end ofa projection from the 
latter have the effect Su pPpost @ by Professor Cross of int rfering with 
the sensitiveness of grip of the clamp, and have you observed the 
Watson & Slater lamp burn, and does its operation compare with 
that of the Brush pate nted lamp 

A nave req ue nti seen the Watson W Slater lamp burn 

1358 and there 1s no trouble either in the taking hold or letting fo 
of the grip of the clamp on the rod. ‘There is no want of 
sensitiveness in the grip of the clamp, and the clamp of the Watson 
& Slater lamp works as well as the clamp of the Brush patented 


pat 

: ™ . . 

IZ Q Please state whether Libé exhibits produced are correct 
samples of the Serrin lamp, and also of the Watson and Slater, with 


the solenoid and core substituted for the nagnet and the armature. 


The lamps referred to are put in evidence for the defendants and 
are marked “ Defendants’ Exhibit Serrin Lamp” and “ Defendants’ 
Exhibit Watson and Slater Modified Lamp with Solenoid and Core, 
J. A. R.. examiner.’ 


13 Q. Please look at Prof. Cross’ testimony (pp. 408 and 409, an- 
swer ZU6O) re specting the supposed mode of proceeding of an ordi- 
hary workman Intending to mmuke the said substitution of ‘solenoid 
and core tor magnet and armature in the Watson and Slater lamp, 
and state whether any mechanic of ordinary intelligence would pur- 
sue the said SUpPpost d course, and whether aby more direct mode of 
making the simple substitution is known to you than the mode 
illustrated by the said exhibit, Defendants’ Exhibit Watson and 
Slater Modified Lamp with Solenoid and Core. 

A. I do not think any mechanic of ordinary intelligence would 
pursue the course supposed by Prof. Cross in the case in question, 
aud, in my opinion, there is no more direct mode of making the 
simple substitution of the solenoid and core for the magnet and 
armature in the Watson and Slater lamp than that which Is exem- 
lified in the said exhibit, Defendants’ Exhibit Watson and Slater 
Moditied Lamp with Solenoid and Core. 

14 Q. Have you read Mr. Hicks’ testimony as to the sup- 

1359 posed action of both armature and clamp in feeding in the 

Watson & Slater lamp? If the lamp is properly constructed, 
according to the patent, does any such action take place? 

A. I have read Mr. Hick’s testimony upon the point in question, 
and, in my opinion, if the lamp is constructed in accordance with 
the patent no such action of the clamp as he describes takes place. 
In my opinion, the grip is effected, as the patent says, by the “ eyes” 


AL. V5. 


BRUSH ET 


; } ¥ ry | ? 
through which the rod 1) passt - hese eyes are the holes through ' 


15 Q. Please state briefly the result of. comparing the particular 
form of clamp shown in the Brush patent with the clamp of Slater 
& Watson and the clamps of the Weston lamps in controversy in 
this Sul 


rm Da Lh aeteeaadl ~— DR oe 
A. ‘The three kinds of clamps referred to are alike In this respect, 


that they are made to perform the work of gripping the rod by being | 
tilted. In the Watson and Slater lamp the fulcrum 1s near the f 
work and the pow r end is elongated. In the Weston clamp the 
power is applied near the work and the fuleram end is elongated. 
In the Brush clamp the power end and the fulerum end are sub- 
stantially equidistant from the work. ‘There is the same kind of 
difference between the Brush clamp and the Weston clamp that 
tha re is between the Brush clamp and the Watson and Slater cl Lthiyp 
in this re Sp cet, that the rod passes through au hole jn the centre of 
the Brush clamp, while in each of the others 1t passes through a 
hol which is hearer one ¢ na of the clamp. 
16 Q. When a single Weston lamp is .burned with a Weston dy- 
namo what proportion of resistance uppears it} the ure as compared 
with the resistance of the rest of the cireuit ? 
A. According LO the best Ol} 1h recollection, rather Lore than 
four-fifths. 
And being CTross- xamined by Mr. BROWNE: ’ 
e 
1360 17 X Q. Within what distance may those excursions of the 
Weston armature from its normal position in burning take 
pia e which the arrangement ol his armature Is supposed LO pre vent 


A. That dep nds upon tha length of the are. and in the ease of a 


4, ofan neh are the distance would he about or an neh. 
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UniTeD STATES OF AMERICA, ae ' 
Southern District of New York. } ne & 


Circuit Court of the United States. Southern District of New York. 
CHARLES |F, Brusu and Tue Brusu Exvectric Co. 
US 


C, HARRISON Conpit, JosepH Harrison, and ABRAHAM VAN WIN- 
KLE, Doing Business as Condit, Harrison & Van Winkle. 


|, James A. Renwick, an examiner in equity, duly appointed, 
qualified, and sworn in the circuit court of the United States for the 
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southern district of New York, in the second cireuit, and special 
examiner herein, do hereby certify that the foregoing depositions of 
Edward Weston, William L. Stevens, John Gormly, Abraham Van 
Winkle, Utto Lluebel, John Holmes ‘Thomas Wliver, l’ rederick 
Mueller, Charles Heise, Edwin J. Houston, Charles H. Hayes, 
Charles Stowell, Pizzarro 8S. Pullon, William Paul, Auguste J. Rossi, 
Alexandre Bourgougnon, Le kK ve W hite, William Wallace, James 
S. Howard, Henry R. Cassell. Nathan H. Edgerton, Maurice A. 
4 Miller, Phillips Abbott, Frank L. Pope, and Edward E. Quimby 
were taken belore me at the times and place s therein specified, in 
he cause in thee iplion Named, on Cine part of the defendants, under 


} _ ’ ‘ . ’ 
and-pursuant to the 67th rule of the Supreme Court of the United 


States C(JUILN is aAamMechnUs 
That the parties tO Salad Cause W Co pr sent at the taking of the 
sci i io tp? irs from “<i i SiLiIOTLS 
13562 _ ‘That betore testliiving the sald deponents above named 


were by me duly sworn to testify the truth, the whole truth, 
and nothing but the truth in the cause aforesaid. 

That the depositions were reduced to writing from their state- 
ments and the same subseribed and sworn to before me us therein 
appears 

And I do further certify that I am not attorney nor of counsel for 
any ol thie parties 1n eaid depos ons or captions or caption hamed, 
and am in nowise interested in the result of this suit. 

In te StUIMONY whereof | have hereunto set my hand, at New York, 
, on this Zlst day of July, 1553. 


JAMES A. RENWICK, 


U.S. kramoner. 


1363 I’ S. Cireuit Court. Southern District of New York. 


CHARLES F. Brusy & Tue Brusn ELectric COMPANY 


C. Harrison Conpit. Josern Hanson, and ABRAHAM VAN WINKLE, 
Doing Business as Condit, Hanson & Van Winkle. 


Proofs for final hearing, taken on the part of the defendants in surre- 
buttal, under and pursuant to the 67th rule of the Supreme Court 
" of the United States, in equity, as amended, before James A. Ren- 
wick, special examiner herein and one of the standing examiners 
of this court. 
New York, October 30, 1883. 
Met pursuant to notice. 
Present: W. C. Witter, Esq., of counsel for complainants; Ed- 
mund Wetmore, Ksq., of counsel for defendants. 
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The observations were made last ev ening 
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in Newark, New Jersey, and were continued for several hours. | 
first selected at random two lamps from a series of twenty or thirty 
Weston are lamps which were burning in a single circuit in the 
Weston factory, which were undergoing the process of testing and 
adjustment preparatory to being sent out for actual use. These 
luinps were stated to be, and appeared to be, in a good average con- 
dition of adjustment, all burning steadily and uniformly, and each 
giving about the same amount of light. No change whatever was 
made in the adjustment of any of the lamps experimented upon, ex- 
cept as hereafter to be mentioned In order to ascertain what pro- 
portion of the time the tail of the cluteh rested upon the floor | em- 
ploved the same method as that of Prof. Cross, which he has de- 
scribed in his testimony, by taking a thin slip of smooth writing 
paper and moving it gently to and fro in a horizontal direction be- 
tween the tall Ol the Cc amp in ant floor. One of the gentlemen 

“ussisting me took the tim by il wateh and made a note of it. 
1366 When the tail of the clamp was sufficiently raised to permit 

the paper to slide beneath it freely I assumed it to be entirely 
free from the floor, and when it pressed against it bard enough to 
perceptibly impede its movement I assumed it to be in contact with 
the floor. In this manner the time was taken whenever the tat! of 
thie eluteh came to rest ag uinst the floor and whenever it Wis raised 
therefrom. Each series of observations was continued for a period 
of ten or fifteen minutes. During some portions of the time the strip 
of paper was mnanipulated by Mr. Quimby and at other portions by 
myself. The time was usually taken by Mr. Caldwell, though 
sometimes by Mr. Quimby and myself. The results of this test 
showed that the clamp was free from the floor by far the greater 
portion of the time, the clutch descended gradually with the car- 
bon-holder until it pressed firmly against the floor, when it was 
suddenly released and raised by the action of the magnet, this 
operation occurring at intervals varying, perhaps, from a quarter 
of a minute to a mitute, thus r ndering the feeding motion inter- 
mittent. The next series of experiments were made upon lamps 
which were working in a regular lighting circuit at the central 
station of the Newark Electric Light and Power Company. I went 
to the station without vlving any previous notice and selected 
three lamps at random from those I found burning in one of the 
station circuits. The method of making the observations was 
the same as in the first case, and the results were the same, differ- 
Ing slightly in the case of different lamps as to the rapidity of re- 
currence of the feed and the distance through which the carbon 
moved at each time of feeding. ‘This difference, however, was 
quite unimportant, So tar as the reneral result was concerned. 
Kach lamp was tried independently by Mr. Quimby and myself, 
and the time noted as before. Before making the test at the Newark 
station I directed the workmen in the factory to take one of the 

lamps at random from the first lot experimented upon and to 
1367 insert an insulated electrical contact point in the base of the 

lamp, flush with its upper surface, so that the tail of the 
clutch would impinge upon what was virtually an insulated section 
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of the floor. By attaching a battery and galvanometer to the lamp 


| am 
in such a manner that the contact of the tail of the clutch with the 
floor would close the circuit of the battery through the galvanome- 


ter the actual times of contact could be ascertained with absolute 


aced in Mr. 


accuracy. The lamp with this attachment was then p 
Weston’s laboratory and was operated under precisely t 
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Lamp No. 2887 (Central station): 15.5 seconds per minute; 
second experiment, 14.2 seconds per minute; third experiment, 12 
seconds per minute. 

Lamp No. 2890 (Central station): 11.5 seconds per minute. 

Lamp No. 3192 (Central station): 21.3 seconds per minute; second 
experiment, 8.2 seconds per minute. 

Lamp No. 4994 (Weston factory): Electric contact observed by 

galvanometer—First experiment, 13.4 seconds per minute; 
7 1369 second experiment, adjustment changed so that clutch re- 
| mained almost constantly in contact with the floor, only leav- 
| ing it long enough to effect the feeding. The intensity of light was 
now less than half what it was under the normal condition, although 
perfectly steady; the strength of current, however, was somewhat 
increased, being now 21.6 amperes. An independent set of observa- 
tions made by Mr. Caldwell just previous to the change of adjust- 
ment above referre! to rave an average of 3.2 seconds per minute 
of contact as an average of 6 minutes and 10 seeonds. ‘Thus the 
observations made by means of the galvanometer showed that the 
periods of contact of the clutch with the floor were even shorter 
than they had appeared to be when determined by means of the slip 

oi paper 

5 Q. Have you the notes of the experiments here with you; and, 
if so, will you please produce the same and give any explanation of 
them vou may deem requisite? 

« 
- Same objection, both as to the question and the notes. 

A. I have the Origin il notes taken during the CX pr riments, and 
now pro luce them Miost of them were taken by Mr. Caldwell, some 
by Mr. Quimby, and some by myself. The summaries were made 
by Mr. Caldwell 

Page 1 of the buff paper contains my own notes. Three sheets 
marked “summary” have been made up by Mr. Caldwell from the 
origin i| notes. and were not made at the time of the experiments 

Notes offered in evidence by defendants’ counsel, and the same are 
marked “ Defendants’ Exhibit Notes of Feeding of Weston Lamp, J. 
A. R., examiner.” 

\journed to meet at office of Wetmore, Jenner & Thompson, at 
ll a. m.. October oist. LSS5. 

7 1370 New York, October 31st, 18S8S3—11 o'clock a. m. 
Met pursuant to adjournment. 

Present: Counsel as before. 

The witness, Frank L. Porr, being further examined on the direct, 
testifies as follows: 

6 Q. Were the lamps whose operation you observed the same as 
specimen entitled “ Complainants’ Exhibit Defendants’ New Lamp” 
in this suit? 

' Same objection by complainants’ counsel. 
* 
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Phe normal strength of current with which the Weston lamps are 
a 
constructed to operate is twenty ainperes, and this was the strengtn 
of current, within narrow limits of variation, In the lamps observed 
} . } " ¢ j : . , ~ 
’ | . . Ty " ’ | . " " _ 7. ‘ . 
Vy mysell | infer that Prof. Cross must have used a current differ 
’ } : 5 " 
\ Ts “’ " } ; " ‘ 
Ing consideradly in strength trom the normal current; otherwise 


' } } ; } } 
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itensity of the light would be so great as to show con- 
clusively that such was not the proper adjustment. of the lamp, 
although it 18 quite possible that such adjustment may have mivel 
the best result with the particular strength of current employed by 


Be ail ; 1: — 2 , , } eal 
Prof. Cross. This is shown by the experiment which | made with 


the lamp having the eiectric contact, to which l have already re- 


C. HARRISON CONDIT ET AL. 855 

ferred. When the adjustment was changed so that the clamp rested 

almost continuously against the floor, thus rendering the feed 

15/2 more frequent and shorter, the intensity of the light was very 

greatly diminished, certainly one-half, and, in my judgment, 

more nearly two-thirds, while the strength of current remained 
nearly unchanged, being, in fact, somewhat increased. 

{ 


10 Q. Please look at the paper herewith shown you and state 
what iT Is 
Ssanie objections 


A. ‘The paper contains two tables made up of selections from the 
re sults orivell by Mir Davis in his Lestimony It this Case itl relation 


to the results of his experiments with the Brush Franklin Institute 
lamp and the Brush Franklin Institute dynamo. 

Pa er ollere d it) evidence and 1s marked + Def’ts’ Exhibit Tabu- 
lation of Davis’ Experiments, J. A. R., ex’r, Oct. 31st, 1883.” 

Same objections to the introduction of the exhibit. 


——— 


l] () Please state any facts which the table just put in evidence 
shows bearing on the trustworthiness of Davis’ experiments ? 


ham) 


A. Intable I, I have placed together a considerable number of ob- 
servations in which the speed of rotation of the dynamo is the same 
or very nearly the same, and in most cases the length of the are 
also. Nevertheless, there appear material discrepancies in the elec- 
tro-motive force and in the streneth of current. ‘These results are 
inconsistent with each other, and show that the observations were 
inaccurately taken or that the mecasuring lnstruments were defect- 
ive 

lor example, ill the first LWO line s of the table the speed is riven 

as seven hundred revolutions, the strength of current as 17.1 
BYn: amperes, the length Of are as one thirty-second of an ineh, 

while the strenetn ot current In ohne case is 18.9 volts. in the 
ther 14.1 volts, showing an apparent variation of about 25 per cent. 
in the electro-motive force without change in the resistance or in 
the current, a result which is manifestly impossible. So, also, com- 
paring the first with the last line but one of the table, we find the 
speed given in both instances as seven hundred, the electro-motive 
force as 15.9 volts, the length Ol arc as one thirty-second of an inch, 
while the current is given in one as 17.1 amperes and in the other 
as 15 amperes. It is, of course, not possible that such a variation in 
the current could take place whiie the speed of revolution, electro- 
motive force, and length of arc, which determines the resistance, 
remained the sume, tor the reason that the current must always be 
equal Lo the quotient of the electro-motive force divided by the 
resistance, and if the dividend and divisor remain unchanged it ts 
obvious that the quotient must remain unaltered. 

In table I I, I have collected a number of instances in which the 
electro-motive force, the length of are of resistance, and the current 


S56 CHARLES F. BRUSH ET AL. VS. 
are all alike, while the speed or revolution of the dynamo upon 


which the « iectro-motlve tore depends, when other conditions are 
unchanged, varies all the way from six hundred to seven hundred. 
My conclusion from these results would be either that the observer 
was unskilled in making accurate measurements or that his instru- 
ments were untrustworthy. It is true that the length of the are 
appears to have been estimated to the nearest thirty-second of an 
neh and not. actua 1\ measured, but | do hol think that any inac- 
curacy from this source could cause anything like so great a dis- 


" 4 ly . ‘ . | . " | . 
Crepancy as appears In Lie oLvrpner results, lLhMasmue h as the parti ial 


* : 
dynamo machine used by him has a large internal resistance, so 
that the resistance of the arc itself formed a comparatively small 
portion of the total resistance in the circuit. The length of the are 
may ec measured W Ll aACCUraACS bD proyes Ing its enla Oy d 
| i il "A Lpotl a ‘ ij Dut Liis does not appear LO have i] 
gone 1n this Case 


12 Q. Prof. Cross states, in explanation of Mr. Davis’ statement, 
that the are was formed without leaving the floor, as follows: 


“Tt is manifestly absurd to suppose that any one familiar with 
electric are lights could for a moment mistake the red glow pro- 
duced DY incandescences , Wiel thie carbons are in contact, with the 
brilliant white electric are.” What is the fact with regard to the 
ditheuity of distinguishing by the eve whether the carbons ars 
actually in contact or no And if you can illustrate your answel 
by the e! gpraving berewith shown you please do so 

same oi ction 

\. There is no difficulty in observing this distinction when ecar- 
bons which have been in contact are suddenly separated to a con- 


’ ’ ’ ’ ; " . , 
. | ’ " i ; © ’ ’ " : — ; " 
siderabie distance, DUL When they are withdrawn Irom each othel 


. . bas ; om ; 4" yt i ‘ ' . ‘ ‘ 
Siowlyvy or DY SUCCESSIVE snort advances, as' in thie operation or a 
‘ , < P a ‘ ‘ | 

a > , , 
bailiy S OiLeh a pL LLil il L} ' mpossivie, LO Gererinili Live pre —*{ 
ri? , ; 4 ’ ; | , rat ] | sy ‘ ] hy rss 
po ib Whienh til iCLUaL Si ration takes piace, and the are ls 
: 
torry) ; | tiv, ' ‘= cyt ear ~ i ri ys to f thy ° \\ | ’ ’ | Ww } ’ 
MOL TLIt i i} ore i vil bit) ] adit. VU Liat CsSLOTL iaillD Vien) itl 
’ 

‘ , , 7 li¢ ley) } lla nn rr? tha 
its i opel nb oth ul i1imos Whoiuy proceeds trom the 
i ’ ] ’ . ] af - ] , 
Incandescent parts OF the carvon electrodes and very iittie Irom the 
; e 
4% sy ' 14 ’ rate ms 5 +} " ; rn ‘ | " ° +] ° ,} j . 'y \ 
“ure itsell this is much more Lue Case When WOrkiIing WIth an exX- 


ceedingly short are, as was. the case in the experiments of Mr. Davis 
The greater part of the luminous rays proceed from the confronting 
ing the parts represented as 
white in the engraving handed me, which is found on page 21 of 
Du Moncel’s “ L’Eclairage Electrique,” published in Paris in 1880 
When the carbons are separated by short and almost im- 
1379 ~=perceptible movements the color of the light gradually 
white-hot por- 
tions of the carbons are ¢ X pose d, and it 1s scarce ly possible to deter- 
mine the pre cise point at which the are begins to be formed. 
13 Q. Is it, in your opinion, physically possible that the are could 
be formed if the clamp was actually in contact with the floor in the 
[ 


manter described by Prof. Cross at folios 2367 and following ? 


change: and becomes whiter as more of the 
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, 


same objection. 


A. cannot conceive that it is possible to form the ure without 
lifting the lower edge of the clamp from the floor, nor can I see 
how the matter Is any more possible in the hight of Prof. Cross’ 
explanations. The are cannot be formed without separating the 
carbons, and to separate them one or both of them must be moved 
eithe r longitudinally or late lly in | properly constructed lamp 
there could be no such lateral movement, and the longitudinal 
movement could only take place after the clamp had seized the 
carbon-holder, in which case it must necessarily accompany it in its 
I ’ 


. + » . + . . : a < . . . 
movement to torm thie are t Is guile possibile that Live raising ol 
i] , RB « ' : ym fF mails & . 
the clamp from Loe hoor migh ot be readil\ perceptible to the eye, 
‘7 y* | '» id , f ; . } ley ‘ ° } 
but Hevervueiess, lll thy Opi . 1b must necessarii\ have taken 


l4 Q. At folio 2561 Prof. Cross speaks of the inaccuracy of meas- 
uring the length of the are by the eyealone. Is there any easy and 
accurate mode, and, if so, what, of measuriag the length of arcs? 


Same objection. 


A. Yes; this may be done by measuring the enlarged image of 
the carbon points projected upon a screen by lenses. In this manner 


| } 


lt nav De Measured with extreme accuracy. 


The engraving in Du Moncel’s book, entitled “ L’Eclairage 
1376 Klectriq ie,” Paris, LSSO, and on page 21 thereof, is offered in 
evidence and is marked “ Defendants’ Exhibit Picture of Are, 

J. A. R.. examiner, October 31st, 1883.” 


. . : . ‘ : 
Exhibit oblected to as incompetent 


lo «). Prof. Cross has referr ito the comparative Cost ol the Serrin 


” . a . " 
and other lamps. and the Brush What. if vou know, has been the 


: ; . ~ ; P oes i : . .. . seo VF 
Seiilbnye price ol the Brush lamp in this country 
. + . 


7 . ’ 


A. | nave HiWwivVs Lit} lersto j i Liye Selling price to he in the neigh- 
port) Oc Ol SIXLY (j nidafs, put ‘itil not it} DOSSeSs | rT) oO} positive lille 
formation on this subject. 


: | 
(Jbjected to as hearsay. 


16 Q. Have you read the testimony of Mr. Hicks at folio 2410 and 

‘e as to the Op ration of the duplex clamp of Slater and 
Watson? And, if vea, please state whether practically there is any 
difference It) the operation Ol the duplex or double clamp shown it} 
Slater and Watson and the single clamp, such as is shown in the 


ry 
» an ; : . +) 
rush patent. 
Fame obpK CLION. 


A. | have read the testimony of Mr. Hicks, but I do not agree 
with him in hisconelusions. I have been unable to discover, upon 


° 


the closest examination, any practical difference in the operation of 
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In the sketch I have represented the tail of the clutch ¢ as nearly 
in contact with the pin B. An actual contact would deflect the 
needle against the stop h, as indieated by the dotted lines. 

When the tail of the clutch was raised from the floor, even so 
little as the thousandth part of an inch, the circuit was interrupted 
and the galvanometer needle returned to its normal or zero position 
as shown in the full line in the sketch. 

When the wire 3 is attached to any part of the frame of the lamp 
the current finds its way through the leaf springs and, through 
their mechanical ecnnection with the clutch, all parts of the lamp, 
except the inserted pin b, being electrically connected together. 

Sketch made by witness offered in evidence and marked “ De- 
fendants’ Exhibit Sketch Galvanometer Circuit, J. A. R., examiner.” 


(Here follows diagram marked p. 1379.) 


1380 New YorxK, November 3d, 1883—12 m. 
Met pursuant to notice. 
Present: W.C. Witter, Esq., of counsel for complainants; Edmund 
Wetmore. Ksq., of counsel for defendants. 


The witness, Frank L. Pore, attends for further direct examina- 
LION : 

19 Re-D. Q. Since the last adjournment have you tested the Wes- 
ton lamp by the photometer, galvanometer, and telescope for the 
PUPpPOse of verifying with absolute accuracy the mode of feeding of 
that lamp, and what constitutes its normal adjustment, as described 


by you In your testimony already given ? 


Objected to as incompetent and not open 

A. I have. 

20 Re-D. Q. Please state briefly how these tests were conducted 
and what the instruments were used for. 


Same objection. 


A. The photometric apparatus used c¢ ynsisted of a dark chamber 
20 feet in length, so arranged that a lamp could be mounted at each 
end of it, and both lamps burned in the same or separate circuits, as 
desired. The photometric im ices from the lamps were thrown side 
by side upon a screen mounted upon a carriage which travelled tu 


and fro upon a track directly in line between the twolamps. If the 
lamps were emitting equal quantities of light the two images would 


appear of equal intensity when the carriage was half way between 
the lamps. If the light from one lamp was greater than the other 
the carriage was moved towards the lamp of least luminosity until 

the images were of equal intensity. Thus the relative dis- 
1381 tance of the carriage from the lamps, respectively, when meas- 

ured on a scale, served to determine with accuracy the com- 
parative degree of illumination or amount of light given by the 
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ryt ° 4 ’ | . . " e . 
lamps. The movements of the carbon-holder were determined by 
means of re | telescope provided With a horizontal cr yss-hair, which 
was directed upon a scale aflixed to the carbon rod or holder, and 


} 
moving with it, which could be read to ;), of an inch lhe elec- 
trical attachment for determining the contact of the clamp with the 
floor was the same as | have already described in a former answer. 
The photometric tests consisted, first, in burning two ordinary 
Weston lamps in the same circuit, this being a circuit of normal 
comparison to be made 


; 


strength, about 20 amperes, thus enabling 
. | ] . } . . i) 

between similar lamps under similar conditions. ‘Then one of the 

‘ ; ehyal + | ' — 

lamps was left on its normal adjustment, while the adjustment oO! 


] + | | . ] " | ° 
the oth rwias changed, so that tne ci inip) Pethainea almost constantly 


" " } a2. .o9 ; | sae } . 

upon the floor. and Lone rela veltllumtination ol the two lamps under 
#5. } ’ 1} 

these conditions again COMpPAared, inal VY. &@ Comparison was made 


between the Weston lamps, one on a normal current of twenty am- 
peres and normal adjustment, the other on a current of 17.6 amperes 
and an adjustment such that the clamp remained almost constantly 
on the floor. 7 

A sores of observations was taken simultaneously by LWO observ- 
ers, one of whom noted the duration, frequency, and extent of the 
| 


moimer, as shown hy the 


and durations of the contact 


movements of the u 
scale. while the othe 
of the clamp with the floor By this means the character of the 
lar anda al aot cian 

mr, Alla Clamp Coul ee uccu- 
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movements of the carbon. earbon-hol 
rately determined. 
21 Ke-D. Xd. Did the observations you have just deseribed show 


+ . : A] ; } ; ’ | j sy “ | | ty > 
the mode ot f ling with th Lm ith HoOrimMmal AGTUSLMen! » be what 
vou have already described. the eluteh being most of the time off the 


Hoor ? 
Same obi ection. 


L382 A. Yes: the performance of the lamp wis precisely the 


Same:-as that ol the several iamps observe la lew nights since, 
in respect of which | ult 
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22 Ke-D XQ What did thes servations Show With respect to the 
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precise mMmstant when the leeding oecurs with the LTLIT) in normal ad- 
iustment ” 1}] lope nici that ¢ rycyt Cf tha fray ryaor . “1 nie 
] Cl MEEESERE SEE fF Lilt moles OF Loe Tormer experiments 
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do not Indicate nis, OUL ONLY ne Tae that the feed ng occurred dur- 


lg ct \rtain recordaeqd intervals 


Same objection . 
ry ° ; ' . ° 
A. The experiment under consideration shows that the feeding of 
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tions under which it wes used, so as to keep the clamp on the floor 
the greater part of the time, as described by Prof. Cross, what effect 
did you find was thereby produced on the operation of the lamp? 


Same objection. 


A. The volume of light emitted by the lamp was greatly dimin- 
ished in each case. With two similar lamps in the same circuit, one 
on the normal adjustment and the other on the forced adjustment, 
whereby the clamp was kept on the floor, the measured intensity of 
light of the former was three or four times the latter. 

24 Re-D. Q. Dr. Morton testifies that the “central idea” of the 

Brush patent for metal-piated carbons Is the reduction of elec- 
1383 trical resistance in the carbon electrode, while the central 

idea in the Reynier patent is manifestly the shutting up of 
the carbon from the contact with the air to prevent combustion. 
Please state whether you agree with this opinion and give your 
reasons for disagreeing or agreeing, and in so doing state whether 
the primary object of metal-coating the carbons in both cases is to 
diminish the lateral combination of the carbon? 


Sime objection. 


A. The central idea set forth in the patent to Brush is the employ- 
ment of sufficiently thin carbon sticks to produce the best illumi- 
nating effect. The difficulty in using thin carbons with a powerful 
current is the effect known as lateral combustion, and this lateral 
combustion is due to two causes acting in conjunction, one being 
the developm: nt of heat by reason of the resistance and the other the 
action of the air on the carbon when thus heated. Both Brush and 
Revnier obviate this difficulty of lateral combustion in the same 
way, viz., by covering the carbon by a thin coating of metal, which 
in each case serves the twofold PUPPase of diminishing the resist- 
ance and of preventing the access of air to the heated carbon; in 
short, both inventors used the same means, viz., a metal coating ap- 
plied to the carbon to prevent the same injurious effect, viz., lateral 
combustion, which is the only difficulty which arises in the practi- 
cal use of small or thin carbons 

25 Re-D. Q. Is it true that if a carbon is plated with platinum the 
metal coating is ineffective and insignificant, so far as relates to the 


function of diminishing the resistance ? 


Same objection. 


A. It is not. 
26 Re-D. Q. Taking the combined functions which the 
1384 metal-plating has to perform and excluding the question of 
cost, which is the better metal for coating the carbon—the 
platinum, which is the head of Reynier’s test, or copper, which is at 
the head of Brush’s? 


Same objection 


A. Platinum is decidedly the better metal of the two for the pur- 
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A. I have. and now present the pairs of carbons with which the 
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tal 


relative refractoriness of the different metals, which in fact may be 
seen in the several exhibits which I have just produced. 

L586 ol Re-D () Did you test and record the resistance of the 
several carbons you have put in evidence both before and 

after metal-coating; and, if yea, will you please state the difference 


lt) each Cuse 
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a 
~ 
—— 
oe 


same Ov} ction 


A. The resistance of the carbons was tested by Mr. Prescott, and 
[ only witnessed the m iking of the test In one or two instances. 
The resistance before and after plating has been marked on each 


‘(Fr 
ms 


32 Re-D. Q. Is the platinum too refractory to interfere with the 


A N »* ON thas Cc yntrary, the more refractorv the metal the better 
Lhe result. as 1s evident from the appearance at the close of the ex- 


33 Re-D. Q. What, if anything, is there in the appearance of the 
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exhibits which you burned to L\d1icatle which metal coating Was, on 
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\ an muntnesS OF Lie CA TOS I portion ol the carbon at thie 


} } ' | 
point In the copper and t ited carbons the exposed portion 
; i 

where the coating has veen bur! rawayis ong and tapering, show- 

: P +} ; ’ ; a " ; ' , sry ‘ ‘ ’ : " ’ bas 

ng bit enas n a co eravie AaAMOUnL OF laveralt COMDUS- 

" : ’ , 
tion, while in the platinum electrode the exposed portion 1s short 
’ n 4 . : ” 
‘ > + " . ’ > 3 5 n ~ ea _, : * . t 
and voiunt, Snowing ih! | is Deen verv iittie lateral comous- 
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| i j mel ~ a L | (7 oe } PX TOsure ih T |. 
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The witness. Frank L. Pope. attends for further examination: 


ff , a , i; . = | . =F <* : : ‘ " . 
a Re-D \) What is Liye ‘ i Zz Lie fUSIDILIEN ol Lin and Zitie 
and the fumes of the zinc upon the practical effectiveness of carbons 
ana ei hulesS OL Lie Zilli SL il practical enecriivens Ui Ca 


} } } } ‘ 
coated with those metalis ?” 


. 


Objected LO as incom petent and not open. 


ee ee ee Ae 


RUSH ET 


coated 


whniie bu 


} 
Oi pra 


secured by shutti 
this opinion, and. if vou h 
is Dy CAPerimie | 


’ 
qd carbons 


i 1ts contour or 


, 
ad ho idea 


have. and 


appear to 


nere 1s 


nv benefit to 
ne ment 


i off thie 


, 


will vou 


. : 
+ 


y coating them, especially if 


ne’ Wis 
4-7 
+ : 
} 
’ ‘ 
iici> it 
' , 
iio i _ 
ei LO Lite 
ans 2 
Wii 


 o. Li ft ist 
} _ 
keV Tee Ul 


“** 

: ,i* 
possibilit 
’ 


kind « 


not confirm the Stat 
the carbon woul 
ducting act 


LO rive any quota- 
ier patent indicating t 


Gott 


3 
comprehension 
| 


C. HARRISON Ct 


INDIT ET Al 


Lue proper opoyect and Ci 


Irie tal-piating thre cCaroons a | please state what You think Lnose 
quotat ons show 
Same opyection 
: 
A. In his 2d certificate of ad nn Revynier fully and accurately 
describes the advantages of thin rbons and the difficulties attend- 
ng their use, and adds: “ But : i a cross-section 18 yiven to un- 
eovere iz lectr HieS LOU I ncandescent tor a certaln length 
thie re W be ¢ IWUSLIO! nna tnese Carvbvons rapidly iose 
their thickness thr whout a it 1 sO greal as to soon destrov their 
uselulness A cry 1s Lbs the statement of Dr. Morton in 
ri ‘el » CT - ~ } ) ' ' i \\ hig’ SLALe! ent the mMnetion 
' , 
of the met O 3 \ lings belhnyg equal, 
moreover, the meta Zit . 4 yr Lhe combustion to the light- 
mriving part LuAL IS ws VW iis COInvDUSI 1 contributes tothe 
ALITIGiTIOUS Le qT) mm T YE iil LS { i}? Vv Tiit ILUL SLIALIC!I POSS-S¢ L1IOnS 
than with the uncovered car! ind with the attainmentof a much 
greater uselul eftler iat rrectiy states in brief that the 
nection of the me i COnT 4 | f none tie emission of neat to 
the parts of the carbon a Lne are where il produces a use- 
ful effect In light Subs | issuges of this certificate of addl- 
tio ~ ww that Revni I in mind the reduction of resistance 
by metal coating | quote a Vs ith, Ali artinkcial carbons 
Sighnuy Conauctive and pilaving bay ve enlpioved Ww th 
: 
MIeLIL ¢ ’ ’ L | 3S [ui - SCiCciul vy that rit und rstood that 
the impert conductivity ich carbons would be corrected by 
Liie e iLion Oo il ‘ LLitit’ \valn, i Sii\ys ~ wBeV- 
ioJU enth, metal envelop it the employment oOo artificial 
‘ I / ii i <i " I i - i O] ' ' i) i which would 
ay » DD] f Lé) } oli } i i Sill is and iy L voltal are 
Ol y tan una Wil | VOrTKINg With Currents OI less ten- 
$101 
, ™ ' ] i? - , , . a0 | +} 
LY Lille Tle i Caro IS PVC) ULC SAYS, PCr WOrRKRIDY Witt 
currents Of [ess tension ) vpecause tii resistance 1s dl- 
, 
Mminisned DU bell Ist is Ul lth a ln no ovner Way to produce 
this eflect 
Ss Re-D. Q. Referring to the passage from Reynier’s certificate of 
addition, quoted by Dr. Mo it folio 2444, to wit 
[i] Lhe emitting pow Lue SUurtia inetal 1s much inferior 
LO that of the carbon nen lits tonal even with a like section, 
the temperature of a metal! i rhneophnore over Lihat portion which 
is distant from the are is ly rherthanif the carbon was a naked one. 
Notwithstand! i”? this grea Valion Ol temperature, the useless 
emission of heat 18 din shed 
Please state whether this statement 1s inconsistent on the part of 
veyniel with an understanding of the functions of the metal coat- 
Ing in reducing the resistance 
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listance bevond. but no further, 


is 1? 7) ] 7 ® ‘ ry. ’ y* 
Opposing pomnts Ani 1d)T 1. LlrOtNM f 
: | ; 
: ; = 
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I 14 ety Wel I i Ul i] : ' ‘ ' hi iis rt ferred LO avolder , is 
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ll Re-D. Q. Referring on re to Dr. Morton’s statement in 
> 7 : ' : Sm ons o Of ; : 
uwbswer lo 24 XQ where he says as [ollows: If the metallic coat- 
] : } | = 
ing were interrupted for an eighth of an inch around the carbon 
: 7 1 & " 1 Zz : : + -. > a | i | a. ’ } 
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long as that interruption existed, because the injurious heating 
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which would occur a ; Interruption would pe likely LO 
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1593 ~=6burn and destroy the carbon at that. Is Dr. Morton correct 
nts show i} MT) 
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to essentially increase the mechanical strength. Any metallic cover- 
ing, however thin, necessarily increases in some degree the mechan- 
ical strength of the carbon, and I find it stated in the Brush patent 
that. 7 providing the cove>rih to the carbons, iis above specified, re- 
ts, * * * fifth, that of increasing the strength and tough- 
ness of the carbon sticks.” Nor do I see any grounds for the 
further assumption of Dr. Morton that the above statement relates 
merely to the particular form of carbons shown in the Brush patent, 
in which aribbon or tubeis used. These results are expressly stated, 
in so many words, to proceed “ from the covering of the carbons as 
above specified.” I cannot interpret this to mean anything else than 
that all of the results enumerated proceed from either one of the 
methods or structures before described ; and, as a matter of 
1396 fact, all these results do proceed from either and all of these 
methods to a greater or less extent. 

Carre was one of the earliest and is, perhaps, to-day the most ex- 
tensive and successful manufacturer of electric-light carbons in 
Europe, and must be assumed to be entirely familiar with the sub- 
ject. I do not believe any difficulty is met with In making carbons 
of sufficient mechanical strength. In an electric lamp the carbon 
1s supported in a vertical position and needs no more mechanical 
strength than will enable it to support its own weight. Any arti- 
ficial carbon has far more mechanical strength than is required for 
this purpose. Asa matter of fact, the objections to the use of long 
carbons have always been of an electrical rather than a mechanical 
character [It matters not whether the process described by Carré 


iy 
em | 


is applied to pure or to agglomerated carbons, the same result is 
reached in both cases. 

Ls Re-D. Q. Is it true, as a matter of fact, that the fumes arising 
from the zine would practically interfere with use of that metal as 


a coating for carbons? 


Same objection. 


A. No, not necessarily. The amount of metal required in any 
case Is so small that the fumes are not In any sensible «di gree more 
objectionable than the fumes ordinarily incident to the burning of 
copper-plated carbons. In my experiment the other evening I ob- 
served this particularly and did not find fumes of either metal ob- 


jectionable, although | had ny face as near as possible to the are in 


each case. 

16 Re-D. Q. Is it true that the Carre patent in any manner im- 
plies that the Zine or tin coating 18 to be applied SO thick as to have 
injurious effect by reason thereof ? 


same objection. 


L397 A. Not at all; it gives no instructions as to the thickness, 
but leaves it wholly to the discretion of the constructor, just 


us Brush does in) his specification. 
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And being further examined by Mr. Wetrmort 
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Subscribed and sworn to before me— 


JAMES A. RENWICK, 
U.S. kraminer 


Adjourned to meet Wednesday, at 11 a. m., at the same place 


L399 (Notre.—This witness was examined on October 31st. 188: 


just after Mr. Pope.) 
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C. FTARRISON CONDIT ET AL. S71 


AtBert G. CALDWELL, a witness produced on the part of the de- 
fendants, having been by me first duly cautioned and sworn to tes- 
tify the truth, the whole truth, and nothing but the truth in the 
matter of controversy herein,and being examined by Mr. WeTmore, 
deposes and says as follows 
1 Q. What is your name, age, residence, and occupation ? 

A. My name is Albert G. Caldwell; I am thirty-eight years old ; 
I reside at Newark. New Jerse vy; lam in the em ploy of the lL nited 
States Electric Light Company 

2Q. Did you accompany Messrs. Pope and Quimby.in making 
their experiments day before yesterday as to the normal feeding of 


the Weston F imnp 4 


Objected tO as incompet nt: also as not open to the defendants 
for the reason, among others, that they have been already heard in 


re ply LO complainants case O} Iniringement. 


3 Q. Did you take notes of those xperiments and does the manu- 
script marked “ Defendants’ Exhibit Notes of leeding of Weston 
Lamp, J. A. R., examiner,” contain the notes taken by you, and, 
with the exception of certain entries which have been identified by 
Mr. Pope as having been made by him in his handwriting, were 
all the rest of the notes made by vou and are they in your hand- 


same ODI}E cLiIoOnN. 


A. They were made by me and are in handwriting, except 
those referred to as having been made by Mr. Pope, and also 
1400 a few on sheet marke d o> on ye lI Ow paper, which record was 
made by Mr - ap by, Mr. Pope being at the lamp at the 

time Mr. ull mby made them 
) Lo those notes sno record the experiments and obser- 
ations which were made by Messrs. Pope, Quimby, and yourself? 


Same objection. 
. 

A. They do; they are the original notes, taken at that time and 
at th » pli ices where the « xperiments were carried on and the obser- 
vations taken 

» (). Have you had practical experience in adjusting and running 

Weston lamp, like those which were experimented with on the 


OCCASILOT above ki eo LO Ht) i. 7 —(). for how long”? 

Same objection 

A. I have had practical experience. The first Weston lamp that 
| adjusted was something over a year ago. I can safely say that I 
have personally adjusted on hundred and fifty of those lamps. 

6 Q. So far as your experience has gone, is the normal and reg- 
ular operation of the lamp in practice substantially the same as was 
shown in your experiments? 


Same objection. 
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A. I do not know whether the clamp can be kept on the floor and 
have the lamp continue burning. In my opinion, the result of an 
attempt to do that would be that we would havea very short are 

and very much less light than the lamp is intended to give. 
L415 9 Q. Assuming that by shortening the are it might be pos- 
ible to so crowd the lamp down to the floor that it would 
remain there as great a proportional length of time as it appears to 
Prof. Cross to do, would such an adjustment of the lamp be its 
proper and normal adjustm«¢ nt 
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nanner as that the mechanism shall be sus- 


as shown In Fig. 5 of the drawings, the base H 


light and suspended from two hooks, so as 
if desired, and these two suspending hooks 
negative poles of the apparatus, and the 
they are swung or attached may be the 
les of the electric apparatus. Thus the mere 
Mut it within the electric cireult ready 


rned to be used in light-houses, or for pro- 


oo, 


h lenses. it is necessary that the point of 


kept in one position. In such cases any ap- 


One edo of the r 


i be employed, such as, for lustance, a 
nd ring the entire lamp 
dd, its opening may be provided either with 
the cavity may be beveled or rounded, as 


itis entirely immaterial how this 


1g it will act to clamp and lft and re- 


to my invention as applicable to a lamp 
rbot s moved; butas it is equally appli- 
both carbons, | will now proceed to dem- 

to the modified device shown in Fig. 
lix; C, the core of iron; D, the clamping 
t| nected to and controlling the move- 


: a oy 
| ng the carbon F. C* is a spring lifting up 
ng D, similarly to the finger C in Fig. 1, and the 
l)ul a] Witt) the one heretofore specified. In 


adjustable stop D!' is 1 
s modification t 


ion of the core C is transmitted to the rod 


‘ttofore described. and the exact motion of the 


hrough suitab!l 


iin 
+ i 


i1k-and-lever connections 6! 4? 6° 6*, is com- 
rod B', earrying the carbon F’. 

‘vice is substantially similar to that of the 
urrentot ectricity being passed through 
by force of the axial magnetism thus cre- 
cavity of said helix. ‘The springS, or its 
does in the rod B (shown in Fig. 1) to 
ind the force of the magnetism through 


ney of the spring S to draw the carbons 
} | | 
‘od B, in this instance, also passes through 


in its angular clamping position by the 


, which is the equivalent of the finger C’ of Fig. 1. 
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ll respects Te ntical with the 


same element hereinbefore specified. ‘The ring D.1n this in- 
stance, acts In a similar manner, as heretotor deseribed, in fovVerti- 
ing and controlling the rod B 
the main pot ol differ ce DeLween the devices shown in igs. 
] and 0) IS this bn Lie form I one carbon is stationary and the other 
moves. In the latter one carbon-holder is moved substantially In 
the same manner as in the former, but it Is made to impart a similar 
reverse motion to the holder of the other carbon by suitable link- 
and-le ver connect iis 
[ have pract and thoroughly tested the two forms of my In- 
vention as shown in the devices just specified, and, in point of their 
Cupacils LO ( Msulh | ne ecaroon si cks and produce a Ccontnuous 
and effect L withou : sity of manual interference | 
find them perfectly operative 
t na me Prop » SD vy tno} i \ th link-and-lever COll- 
nection bet the rods B iB ach rod is pivoted to a com- 


} i ’ “% , , 
Devolhd tne |] 1). MaVInNG a ) vwnere 1t IS made to turn OD 
! , . . . 
. , ‘5 ‘ ; . ‘ . o 
youd the helix A it is journaled at or near the end of a swinging 
; + , ? ' ’ + ,} ¥ ; = 4h . >| 
lever, / sald iever hinged to the common trame at 0°. 11c rod 3 


I’ to the point , Where it journals with a 
ver * at or very near the pullit 


to either rod Bor 


> is . . . 
B' will be imparted in reverse to the other. 
’ , 4 ‘5 ? sey . > : ‘OT ‘ : 
(mo i the numerous advantages si ired by mv invention as 
} ] : ; 
above speciiied may be enumerated ti POlLliOWITNY 
i 
’ > ? 7 ] : , » oe ] ’ -- ] 
First. By the use of copper-coated carbons it 1s entirely feasible to 
’ he . ’ ‘ ” rey 
‘ empioy a iamp that moves only S pPpoOsILive carbon. 1c 
~ :, ‘ allies ; ' ° . 
e440 waste of 1 negative carbo sso very slow that the point ol 
MiumMMmation is Kept practically at one point fora considerable 
? 4] ; "4 | 
Deuil OL vill scl \ il } LWO HOUPS OF INo;re 
second. GCurdo SLICKS O inv iengti may vO ennuirel\ consumed 
‘ . P i7 = ‘ ] j ; " . . 
and tlli Cll iv ( bl iu i withou manual rnterterelnce 
| 
’ | t 4 | 1] . 
Vhird. Whenever the light is put e carbon points will cer- 
" Sas ;\ " ' , + , | ¢ " i | , 1s4 | ] 
LAINLYV be roughnt nto actuai contact. a iin Ms CONnadItION the iamp 
+} ; ; ; 
4 sa 7 ’ : ’ ; : 7° va . | ' a? " sey i ’ ‘ , : . 
Wilt aULOMALICALLY produce le electl ight upon the estadiishiment 
. ; _ ’ 
of the electric current 
su 7 . ’ ‘ ] " ] > - 1] . 
his feature of always br ng ih condition toautomatically set and 
’ . BE , ’ 4 " | " ae " | : ss ; . 
continue 1tsell 1 effeetivi Operation i consider to ve an etiect nevel 
hy ‘ *s > »y*e) ’ i | »TT«prpry ] le} } ‘ r)) >») +} »y'T we a . lee 
CLOT pI i' iLachil’Y «ai Srkicctd, LiLiivVvUus’ il Licht ¥ CLIOFLS nave eel ade 
. " ’ 
mn that adirectiol il bave een part Viiv successIiul 


|. In an electric lamp the eombina . 
’ j ; ‘| } } ’ } 
‘ : : i " in . sie 
and core, of a clainp surrounding the carbon-holder, said’clamp being 
} ; . + * ; ‘ ] ' . 
independent he core, but adapted to be raised by a lifter secured 
thereto SUUSLOUDILIQLIIV AS Set lortti} 
2 Ino RFT a —— f the cl. D and adiue 
Z nan electric lamp the combination of theclamp UV and adlust- 


ts, by means of which the carbon 


ie 


> 
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points are prevented from becoming so far separated as to break the 
electric current and extinguish the light, substantially as specified. 

3. In an electric amp Loe ym bination of the core or armature 
C, the clamp D, and adjustable stop D', or their equivalents, whereby 
the points of the carbons are separated from each other when an 


electrical current Is established, prevented from separating so far as 
to break the current, and gradually fed together as the carbons are 


consumed, substantially as described 
1446 tL In combination with the core C, one or mor adjustable 
sustaining Springs, ¢ substantially as and for the purpose 
shown. 
o LY ili electric lamp, the combination, with ii carbon holder, of 
an annularelamp surrounding the carbon-holder, said clamp adapted 


' . as , 
LO be NOVed, and theredDy to separat the caroon pornts, by electrical 


: . 
" ’ vss ' " ,¥ . '% ° , i ee5 . — \ 
Or magnetic action, SUDSLANLIALLV aS herelh sel forth 
' | ’ ir : i ; _maed . | ac ry! ) | cy rs ‘ | 
} i . al i ‘ >. sit iain -P citi chil ; littl Citi) Adan ) rasp tili¢ 
i ‘ , 


: ubstantialiv iis shown. 
7. An electric lamp provided with suspending or attaching hooks, 
loops, or their equivalent, representing and placed in electrical con- 


nection, respectively, with the positive and negative poles of the 
. 4 a ~ 


8. An electric lamp provided with suspending or attaching hooks, 
loops, or their equivalent, representing and placed in electrical con- 
nection, respectively, with the positive and negative poles of the 
lamp, in combination with stationary hooks. loops, or their equiva- 
lent, placed in electrical connection, respectively, with the positive 
and hegative pol s of the batt ry, dynamo-electric machine, or other 
source of electric current, said stationary hooks or loops being located 
at the place where the lamp is intended to be used, substantially as 
Spe ecified 

[In testimony whereof I have signed my name to this specification 
in the presence of two subscribing witnesses 


CHARLES F. BRUSH. 


1447 COMPLAINANTS Exutrpit DISCLAIMER. 


DEPARTMENT OF THE INTERIOR, 
L’NITED STATES PATENT OFFICE. 


ry" } | 4} * oi : _ , . 
lo all persons io Whom these presents shall COMIC, Grreeting: 


This is to certify that the annexed is a true copy from the files of 
this office of the disclaimer filed October 14, 1881, in the matter of 
ranted Charles F. Brush May 7, 1875, No. 
$718, for improvement in electric lamps. 

In testimony whereof I, E. M. Marble, Commissioner of Patents, 
have caused the seal of the Patent Office to be affixed this fourteenth 
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Witnesses to signature of Charles F. Brush: 

GEORGE H. CHRISTY 

WM. C. WITTER. 
‘Corporation Seal of Brush Electric ¢ 

THE BRUSH ELECTRIC CoO., 
By M. D. LEGGETT, President. 

Witnesses 

ALBERT E. LYNCH 

ERNEST O. OSBORN 


COMPLAINANTS Exutrpit SEcOoND DISCLAIMER 


DEPARTMENT OF THE INTERIOR. 
UNITED STATES PATENT OFFICE 


; : : } ’ ‘ | * . ; 
lo all persons to whom these presents shall come, Grreeting 


This is to certify that the annexed 1s a true copy from the records 


this office of the disclaimer filed April 6, 1883, in matter of re 
issue letters patent No. 8718, granted Charles F. Brush May 20, 1579, 
ior Improvement in lectric lamps 

in testimony whereof a Ie M Marble, Commissioner of Patents, 
have cause d the sf al of the Pate nt Othee to be affixed this 27th day 
f April, in the year of our Lord one thousand eight hundred and 
hty-three, and of the Indep ndence of the United States the one 
hundred and seventh 


kK. M. MARBLE, 


CLommissioner. 


1450 ‘To the Commissioner of Patents 
Sin: Your petitioner, Charles F. Brush, a citizen of the 
United States, residing at Cleveland, in the State of Ohio, and the 
Brush Electric Company, a corporation created under and by virtue 
QO] thi laws of the State of Ohio, and having its principal place of 
business at Cleveland aforesaid, represent that in the matter of cer- 
n improvements in electric lamps, for which reissue letters patent 
the United States No. 8718 were,on May 20th, 1879, granted to 
said Charles F. Brush as inventor (the original of said reissue being 
No. 205,411, dated May 7. 1878, and cranted to said brush), your 
said petitioner, The Brush Electric Company, by virtue of Instru- 
ments in writing duly recorded at the U.S. Patent Office in Liber 
\* , pages 1S and 14h). is entiti i to hold and holds the sole right 
to manufacture, seil, and use said improvements described and 
claimed in said reissue patent upon the payment to said Charles F 
Brush of certain royalties, as stated in said instruments in writing, 
he same being a percentage on the amount obtained for the sale 
ind use of said invention, and the said Charles F. Brush owning all 
the right, title. and interest in, to, and under said reissue letters pat- 
ent not so granted to the said The Brush Electric Company ; and 
your petitioners further represent that they have reason to believe 
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This work was divided among subcommittees as follows: 

On photometric measurements, Messrs. Briggs, Profs. Rogers and 
Chase. On electric measurements, Profs. Houston, Thomson, and 
Mr. Rand (Mr. Rand’s business engagements prevented his taking 
active part in the work of this subcommittee). On dynamical meas- 

urements, Messrs. Jones, Sartain, and Knight. 


| 193 Previous to the commencement of the labors of the Ccoln- 
mittee, an invitation was extended to makers of dynamo- 
: electric muchines. with a request that-thev should furnish machines 


for competitive trial. Thisinvitation was also given in the columns 
of the Journal of the Institute and received genera! publication in 
the hewspapers and scientific peri dicals special requests were 
addressed to M. Breeuet, of Paris, krance, naker of the “ Gramme ” 


machine; to Messrs. Siemens Bros., of London, Eng., makers of the 
‘Siemens ” machine: to Messrs LC onadlt, Hanson & Van Winkle, of 
Ne wark. N. J : niakers of the o Wi ston machine: to the Telegraph 
Supply (o.. of Cleveland. Ohio. makers of the “ brush ” machine: 
and to Messrs. Wallace & Sons, of Ansonia, Conn., makers of tne 
“ Wallace-Farmer” machine 

The only machines supplied directly from the makers were two 
each of the Brush and Wallace-Farmer types, but the committee 
were gratified in obtaining, through the courtesy of Prof. H. W. 
Wiley, of Purdue University, Lafayette, Ind., a “Gramme” ma- 
chine. This (vrammme machine formed a part ol the exhibit of M. 
Bri euet at the Centennial Exhibition, and, for this ind other rea- 


“a Sons, 1s belt vi d to be rat rood f xkampl of its class 
The apparatus employed by the subcommittee on electrical meas- 
urements in their determinations were kindly loaned for the pur- 
pose by the committee on the Centra! High Sehool of Phila lelphia, 
and are from the large and valuable cabinet of philosophical appa- 
ratus of that institution. 
The apparatus used to measure the pow r required LO drive the 
electric machine was a Brown dynamometer, loaned by the Fales & 
Jenks Manufacturing Co., of Providence, R. I. 
Mr. J. W. Sutton, of New York, also loaned us a spring dynamo- 
meter, ‘which is a very compact instrument and possesses peculiar 
advantages for use in many locations The circumstances, 
1454 however, under which our tests were made rendered this less 
available, and it was therefore not used. 
The source of power for the experiments was an upright steam- 
s engine belonging to the institute. ‘It has 6” bore of evlinder and 


i 7 , 


S stroke, heavy fiv-wheel. ou” diameter, and governor so adjusted 
as to give speeds from 100 to 250 revolutions per minute. 

In measuring the power used indicator diagrams were taken from 
the engine as a check on the dvnamometer readings, although the 
latter were relied upon in mak ne our calculations. except it) the 
case of the large Wallace machine. This machine requiring more 
power than Cou (| be supplied by the institute's engine or safe ly 
transmitted by the dynamometer, it was taken to the works of the 
I. P. Merris Co. and driven by an engine of 9” bore and 18” stroke, 

- and the amount of “ power consumed” determined from the indl- 
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; 
— Mhic — ee aa aufficies trat 
Cavor aiavgratiis., his determination was sufficient to demonstrate 
f 4 ere se a. , ' 7.7 > } ’ Swe ; ra —. 
the fact that this machine possesses no economical advantages ove! 
1] eal ' 6 :, } 7 5 
the smaller one of the same make, but the power consumed 1S 
4 i 7 +] | t . 4 " ‘y) *% oe } r) t] iy} 
omitted trom the table or results, as comparisons based on the dali- 
ferent methods would be obviousliv unsatisftactor' 
j | ‘ } Zz ‘ | , ‘+ | : 
he f Wing Is a des ption of the machines submitted to ex- 
‘ ca 7 n su } . . ’ 
AMinALION her aimensions are Given Ih tani 
/ | : , , -_ | ; } | ’ 
} ‘sramme machili i *? CUOTISISLS © LWo Cy thiil Li @1ecvuro- 
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at the commutator and very little heating, the emperature OF Uli , 
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armature being about 9S° Fahr. after running nearly five hours Z 
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fhe Brush machine, Fig. 4, has for its magnetic treld two horse- y 
; , | , 
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CONSTANTLY changing magnetism, as in the Pacinott! machine 


The ring revolves between thy poles ol two large held magnets, 
the two positive poles of which are at the same extremity of the 
diameter of the armature and the two negative poles at the Oppe- 
site extremity, each pair constituting practically extended poles of 
Opposite characte r | ‘ 

The coils on the armature ring areeight in number, opposite ones 
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of coils, however, being shown in Fig. 5 as connected. In 
1456 order to place the coinmutator in a convenient position the 

terminal wires are carried through the center of the shaft to 
a point outside the bearings. 

The commutators are so arranged that at any instance three 
pairs of coils are interposed in the circuit of the machine working, 
as it were in multiple are, the remaining pair being cut out at the 
neutral point, while in the Gramme machine the numerous arma- 
ture coils being connected end to end througoout, and connections 
being made to the metal strips composing the commutator, two sets 
of coils in multiple are are at one time interposed in the circuit, 
each set constituting ole -half of the coils of the armature. 

The commutator consists of segments of brass secured to a ring 
of non-conducting material carried on the shaft. ‘These segments 
are devided into two thicknesses, the inner being permanently se- 
cured to the non-conducting material and the outer ones, which take 
all the wear, are fastened to the inner in such a manner that they 
can be easily removed when required. 

The commutator brushes, which are composed of strips of hard 
brass jomns d together at their outer ends, are Inexpensive and easily 
renewed. The high speed at which these machines are run, together 
with the form of the armature, cause the rotation of the latter to be 
considerably resisted by the air, and producing a humming sound, 
but otherwise they run smoothly; the heating of the armature 
being inconsiderable, not exceeding 120° Fahr. after four and three- 
quarter hours run. They ure sitnpie In construction, all the work- 
ing parts being easily accessible and the cost of maintenance low. 

lig. 4 represents the smaller Brush machine, which is identical 
In mechanical design with the larger, except that in the former 
there are two commutators, each of which is connected with alter- 
nate armature coils. 

By this arrangement connections can be so made as to produce 

electric currents of high or low electro-motive force (55 to 
1457 120 volts. as will hereafter be shown), or the conductor can be 

divided into two circuits, each of which can be utilized for 
producing its own light or for performing other work. 

[un the Wallace-Farmer machine, Fig. 7, the magnetic field is also 
produced by two horseshoe electro-magnets, but with poles of op- 
character facing each other. Between the arms of the magnets and 
passing through the uprights supporting them is the shaft carrying 
at its centre the rotating armature. 

This consists of a dise of cast-iron, near the periphery of which 
and at right angles to either face are iron cores wound with insulated 
wire, thus constituting a double series of coils. ‘These armature 
coils, Figs. 8 and 9, being connected end to end, the loops so formed 
are connected in the same manner, and to a commutator of the 
saine construction as that of the Gramme. As the armature rotates 
the Cores Pass between the opposed north and south poles of the 
field Inaugnets and the current fr nerated depends on the change of 
polarity of the cores. It will be seen that this constitutes a double 
machine, each series of coils with its commutator being capable of 
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use quite independently of the other: but in practice Lue electrical 
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but separating the carbon points Tal enough to produce the light. 
\s the carbons burn away the increased length of the electric are 

Increases its resistance and weukens the Magnetism of the helix, and, 

there bore thie COil, rod, and Carvoh Move downward by the lorce ol 


' } are : ' : 
hing of the are, the magnetism or the 
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gravity, until, by the shor u 

helix isstrengthened and the downward movement arrested. When. 

however, the downward movement is sufficient to bring the 

1459 clutch-washer hk to thi support ¢ it will be released from the 

ing effect of the lifting finger and the rod f will slip 
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through until arrest d by the upward movemelil of the core, due LO 


the increased magnetism of the helix. 
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The normal position of the clamp-washer is with the edge under 
the adjustable stop, just touching the support J, the office of the core 
being to regulate the slipping of the rod through it. If, however, 
the rod, from any cause, falls too far it will instantly and automat- 
ically be raised again as at first, and the carbon points thus con- 
tinued at the proper distance from each other. 

[In the lamp used in these experiments the helix was composed of 
LWo separate Insulated wires wound togeth r, SO that, by means of 
suitable pin contacts, shown at the Lop of Kio 10, they could be con- 
nected either in couples or end to end, thus varying the intensity 
of the magnetism of the helix. This, in connection with vary- 
lng the weight to be lifted DY the magnetism of the helix, either 
by loading the core or increasing the upward thrust of the springs, 
enabled us to adjust the lamp to suit the varying qualities of the 
currents dealt with. : 

in order to make the measurements as accurate as possible it was 
found necessary so to arrange the apparatus that no reflected or dif- 
fused light should fall on the photometer and thus introduce an ele- 
ment ot error The arrange nent ol the apparatus to accomplish this 
isshown in Fig. 12. ‘Tne electric lamp was enclosed in a box, open 
at the back for convenience of a ‘Cess, but closed with an yn-reflect- 
Ing and opaque screen during the experiments. Projecting from a 
hole in the front of the box was a wooden tube, 6, 6” square inside 
and 38’ long, with its inner surface blackened to prevent reflection, 
thus allowing only a small beam of direct light to leave the box. 
This beam of light passed into a similar wooden tube, ¢, placed at a 
proper distanee from the first, and holding in its farther end the 

standard candle d 
] 1OU his tub ; also held th d in b Xx of “a Bunsen photometer, 

mounted on a slide, so as to be easily adjusted at the proper 
distance between the two sources of light. <A slit in the side of the 
tube enabled the observer to see the diaphragm. ‘The outer end of 
the secon | tube was also covered with a non-reflecting hood, and the 
room was, of course, darkened when photometric meusurements were 
taken. ‘The rigid exclusion of all reflected or diffused light is be- 
lieved to be the only trustworthy method of obtaining true results, 
and will, no doubt, account in a large measure for the lower candle 
power obtained by these experiments than that obtained by many 
previous experimenters. 

The difficulties encountered in the measurement of the light aris- 
ing from the difference in color were at first thought to be consider- 
able, but further practice and experience enabled the observer to 
overcome them to such an extent that the error arising from this 


cause is inconsiderable, being greatly less than that due to the flactua- 
tions of the electric are. 

The advantage to be derived from using a larger source of light 
than the standard candle in measuring the electric light was con- 
sidered. <A gas flame giving 20 candles’ light and the oxy-hydrogen 


light, so adjusted as to give 70 to 136 candles, were carefully meas- 
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hese were found unsatis- 
d ti easur nts relied on for our calculations were 
ith A stundaara Cc indie. carefully corrected for any 


Irom iZU grains per houl 


‘ 


ity f lieht to be measured it would be 


well to use, as a means of comparison, a large gas burner or a mal- 
tiple-wick lamp, such as are employed in light-house service, its 
pow r bi lly constantly check d DV tneasurements with the standard 

r: but, with the volume of light dealt 
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nt record of the condition of the carbon points. 


securing a permath 
. cle Lermining the exact photometric value of 
the electric light is the fluctuation or, rather, the moving from side 
to side of the electric are, and great care was taken so LO adjust the 

| ime should be steady and equally dis- 


tributed about the ends of the carbon pencils. 
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1463 It was found that although there was slow consumption of ) 
the negative carbon there was, at the same time, a constant 
initic” growth of icles carried from the positive carbon 
by the action of the electric current. These stalagmites assumed 
ferent forms, as shown in the cuts, but no particular form seemed 
to be produced by the current from the different machines, except 
that the deposits on the negative carbon would become greater with ) 
increased current. These deposits would build up gradually until 
they had assumed the forms shown in Figs. 15 and 20; then, grow- ‘ 


] y } ‘ 
ing narrower near the base, until, by a weakening of the current by 
' ’ ° ’ | ’ 
i the consumption of the upper cardon, the lamp would re- 
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adjust itself and the piece would drop off. The effect of these 
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The light produced by the same machine, under the same condi- 
tions. except the + irb 11s hy ine idjusted in One Ve rtical line, VilsS O25 
candles. ‘This would seem to indicate that nearly 66 per cent. more 

light was produced by th's adjustment of the carbons; but a 
1464 close study of the conditions satisfies us that such is not the 
ease, and that there is no Ldv intage to be derived from such 
adjustment except when the light is intended to be used in one 
direction only. 
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East or front intensity._.---- otmmideiadndidiial 287 to 100 
North or side a a ee 116 to 100 
South or “ a Pe SE Te 
West or back et ee es os to 100 
5O7T += 4 139 to 100.” 
= x * - * oe +. 


“In measuring the candle-power of the light produced by each 
machine, I have civen the mean intensity obtained in the direction 
of the photometer, the carbons in lamp working with the Holmes 
® Alliance machines being always arranged with the axis in the 
same vertical line, and the carbons in the lamp working the Gramme 
and Siemens machine being always arranged with the front edge of 
the Lop carbon nearly on the centre of the bottom earbon.’ 

lt is, therefore, evident that the results given by Mr. Douglas 
must be divided by 2.87 in making a comparison with those obtained 

by us 
1465 Thus, in the table on page 31, official report, in the column 
headed light produced by H. P. in standard candles, he gives 
for the Gramme machine condensed beam 1257; but if this be 
divided by 2.87 we have 455 ca idles, which is, no doubt, still too 
high, our result of 383 candles per H. P. for the Gramme being 
obtained under the careful and rigid conditions before named. 


COMPLAINANTS Exurerr JourNAL FRANKLIN IwnstiruTe.—B. 


Journal of the Franklin Tastitute of the State of ennsylvania for the 
Promotion of the Mechanic Arts. 


Vol. CV. June, 1878. No. 6. 
Report of the Committee on Dynamo-Electric Machines—Continued. 


The investigations of the subcommittee on electrical measurements 
by Profs. Edwin J. Houston and Elihu Thompson. 


Now that the conversion of motive power into electricity and the 
use of the latter for lighting, the deposition of metals, ete., are 
rapidly gaining in importance, it has become desirable that reliable 
data be obtained as to the eiticiency of the various types of machines 

designed for producing electrical current from motive power. 
1466 In entering this comparatively new field of research we 

‘have been met by peculiar difficulties, owing to conditions, 
that do not exist in the various forms of batteries used as sources of 
electrical power. 

In many battery circuits a high external resistance may be em- 
ployed and the electro-motive force remain com paratively constant, 
while in dynamo-electric machines, in which the reaction principle 
is employed, the introduction of a very high external resistance into 


©10 CHARLES F. BRUSH ET AL. VS. 


he circuit must be necessarily attended by decided variations in 
the electro-motive force, due to changes in the intensity of the mag- 
netic field 3 

considerable di 
behavior of these machines when the resistance of the are or that of 
the « Xl rnal work 1s changed. ( ‘hanges, due to loss of conductivity 


n which the currents have their origin. Moreover, a 
iheulty is experienced 1 in the great Variations in the 


by heating, also take place in the machine itself 

The variations above mentioned are also attended by changes in 
the power required to drive the machine and in the speed of run- 
sl Which avain react on the current venerated. 

There are certain normal conditions in the running of dynamo- 
electric nIac hin CS di sign d for lielt und I’ which all measurements 
must be made, viz: 

l. The circuit must be closed, since, on opening, all electrical 
manifestations cease 

The circuit must 
equal to that of the are of the machine 

3. The Are take Ih as the sti il} dard must be the normal are ol the 


be closed through an external resistance 


machine. ‘This condition can only be fulfilled bv noticing the be- 
havior O} the machine, while running, as to thie absence of Sparks al 


’ 
; 


the commutator, thi heating of the machine, the regularity of action 


In the consumption of carbons in the lamp, ete 
L. ‘Lhe speed of the machine must be, as nearly aS possible, — 
Slant. 
1467 Oo. The power required to maintain a given rate of speed 


niust be, as nearly as possible, constant. 
The machines submitted to us for determinations were 
‘Two machines of different size and of somewhat different de- 
tailed construction, built aecording to the invention of Mr. C. F 
Brush and styled, respectively, in our reports’ as A!, the larger of 
the two machines, and A®, the smaller. 
+) 


. ? 
as follows: 


Two machines known as the Wallace-Farmer machines. di 
Ing in size and in minor details of construction, and ds signated, re- 
spectively, iis B'. the iarecver ol the LWo, and 37. 1 he smaller. In the 
ie B' the experiments were discontinue: 


case Ol] the eeree I) 
measurement of the resistances were made, insufficient power being 
at our qgisposat to maintain the machine at its leh r rate of speed. 
?. . } . , ‘ 

». A Gramme machine ot the ordinary construc tre rT). 


i L/ » oa ras rsh rehiIina ery " ’> Pr ory »f t | + ; >i . »+9 Fee . , 
il ne AVGVe INACHIneS Aare ONSLFUuUCLEe so that the whnole current 
} 


*, . e ] — i ‘ {. } . | 

traverses the coils of the held magnets, being single-current ma- 
: _ = ; ; ’ ‘ , . 

chines. ln whoien the } ACLION principle is employed. In the case ot 


; 
the machine designated A? the commutators are so arranged @s to 


"Py +4 ’ " + on . — } : , 
permit the use of two separate circuits when desired. 


or the purpose of preserving a ready measure of the current 
} ) } ’ . ; vo 
produced by each machine under normal conditions a shunt was 


; ’ ; . 


constructed, DY which ahh TCoONnsSsIG rable but definite proportion of 


the current was caused to traverse the coils of a calvanometer, thus 

PIVINE With each machine a conv: nient deflection which ecould at 
’ . re ] > ? . . < ¥- P > > 

any time be pe sc As the interposition of this shunt in the 


| 


> ’ : . ’ ibhy ; : » bon a + 
Cir'< lit did / } ap] rere LORY Lncrease its resistance the normal eondi- 


tions of running were ‘preserved. 
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As indicating the preservation of normal conditions in any 

1468 case, the speed of running and the resistances being the same 

as In any previous run, it was found that when there was an 

equal expenditure of power, as indicated by the dynamometer, the 

current produced, as indicated by the galvanometer, was 1D each 
case the same. 

Certain of the machines experimented with heated considerably 
on a prolonged run. Most of the tests, therefore, were made when 
the machines were as nearly as possible at about the temperature of 
the surrounding air. It is evident that no other standard could be 
well adopted, as under a prolonged run the temperature of the dif- 
ferent parts of the machine would increase very unequally; and, 
moreover, it would be impossible to make any re liable measurements 
of the lem peratures of Inany such parts. 

[un measuring the resistance of the machines a Wheatstone’s 
bridge, with a sliding contaet, was used in connection with a deli- 
cate galvanometer and a suitable voltaic battery. In taking the re- 
sistances of the machines several measurements were made with the 
armatures in different positions and the mean of these measure- 
ments taken as the true resistance. 

lt was, of course, a matter of th vyreatest Imp riance to obtain a 
value for the resistance of the are in any case, since upon the rela- 
Live values of this resistance and that of the mn ichine the efficiency 
would in any given case, to a great extent, depend. In each case 
the are of which the resistance was to be taken was that which was 
obtained when each machine was giving its average results as to 
steadiness of light and constaney of the calvanomet r deflection. 

The method adopted for the measurement of the are was that of 
substitution, in which ar sist ince of German silver wire immersed 
In water was substituted for are without altering any of the con- 
ditions of running. ‘This substituted resistance was afterwards meas- 
ured in the usual way, ane rave, or course, the resistance of the are, 

[It could, therefore, when so desired, serve as a substitute for 
1469 the are. No other method of obtaining the are resistance 

appeared ap cere since the constancy of the resistance of 
the arc re juired the passag + Or the entire current through the car- 
bons. 

It may be mentioned as an interesting fact in this connection that 
whi nm the current flowing was vreal the “ure corresponding thereto 
had a muc ‘h | iower re sist ince than when the current was small, This 
fact is, of course, due to increased vaporization consequent on in- 
creased te niperature in the are 

In 7 termjning the true arc re sistance the resistance of the electric 
lamp controlling the are was me: — separately and deducted from 
the result obtained with the German silver wire substitute. 

lor ease of obtaining a resistance of German silver wire equal in 
any case to that of the arc a simple rheostat was constructed by 
winding upon an open frame such a length of wire as was judged to 
be in excess of the resistances of aay of the ; arcs to be measured. By 
means of a sliding contact successive lengths of the wire were ad led 
until the conditions as above stated were reproduced. The figure 
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shows the arrangement of the rheostat. With this arrangement no 


’ 


difficulty was experienced in reproducing the same conditions of 
normal running as when the are was used. The same conducting 
wires were Us df thro rrhout these « X pe riments. Bi ing of heavy cop- 
py | thie ir resistance Was low gg) about O16 ohm. 

Having thus obtained the circuit resistances we proceeded to de- 
termine the value of the current Here the choice of a number of 
metiods presented itself. We selected two methods, one based on 
thy produetion ol hie atLinacireull of known resistance and the other 
upon the comparison of a at finite proportion of the current with that 
or a Dat ells batters 

In the application of the first method eight litres of water, at a 
known temperature, were taken and Dp! iced In a sult ible non-con- 
dus LIng Ve sse] _ his Was IINMerst d the (x riat sit Ver wire he- 

fore mentioned, and the sliding contact so adjusted as to afford 
1470 a resistance equi to that of thi norma! are ol the machine 

under consideration This was now introduced into the eir- 
cuit of the machin \ll these arrangements having been made, 
the tel perature ol he water was accurately obtained by il delicate 
thermometer reading readily to quarter degrees Fahrenheit he 
current from the machi running under normal conditions was 
allowed to pass, for a definite tims through the calorimeter so pro- 
vided From the data thus obtained, after making the necessary 


LIONS | iolit t thee water employe d. the total heating 
ae are ati i] wrivVvell) itl table l| Wiis deduced. 


( ac ct ry tba ire ANG tap, AS VIN 
; 
| 4 .‘+.% 
Since the heat In various pol ns of an electtical cireuit is di- 
2) a " ? ‘ 
rectiv proportional o the resistance of those portions, the to il heat 
; | + ,¥ TT ‘ L,] ,% 

of the cireult was easily caleu ted ind is given 1h tabdie [I] it) lng 

’ ; ° " ‘ ’ 
lish heat units lor ease of reference the constant has been civen 

" ’ 


ior conversion ot tf 
Ol he i 
i ' | 4 ; | } »- ¥ , " | ! . *) 7 ] ¥ *%* * 
Llaving thus obtained the hea ne effect, the electrical current 18 
reudiiyv determimed bV the well-known formula. 
1 - aan 
( 
* a~e 
‘ ? ’ } ’ : * 
vhere ( the Weber current per ohm, W the weight of water in 
] » 6 ‘ ; . , a oy 7 @> , 
pounds Lae merens rt Lemperatuare itl degrees ahr... 44s Jo lies 
: ) 4 i : ‘ . % '% ae. o on : ' " ] 
constant R the resistance In ohms. the time in secon is. and Lne 
; a pwreded ™ ; se «* ‘ . ’ } , 4 | 
CONStANE, .¢o/0090, the equivaien | toot-pounds of one Weber per 
i i 


for the different ma- 


Chines are given In table ay 

he other method employed for obtaining the current, viz., the 
comparison of a definite portion thereof with the current from a 
I l’aniell’s batters was as IoOlloOWws \ shunt \ ‘as const ructed., of 
which One ALVISION OF the Circull Was. iZ ohm and the other oUOU 


[In this] itter division of the circult Was placed | low- 


1471 resistance galvanometer, on which convenient deflections 
were obtained This shunt being placed in the circuit of the 
machine, the galvanometer deflections were carefully noted. ‘To 
lorded by the shunt such additional resistance was 


the resistance al 


ae. ss 


— 
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added as to make the whole equal to that of the normal are of the 
inachine. ‘These substituted resistances were immersed in water, in 
order to maintain an equable temperature. 

Three Daniell’s cells were carefully set up and put in circuit with 
the same galvanometer used above and with a set of standard re- 
sistance coils. Resistances were unplugged sufficient to produce the 
same deflections as those noted with the shunt above mentioned. 
The shunt ratio, as nearly as could conveniently be obtained, was 
‘Then the formula, 


26000" 
sn X 1.079 


R 


where © equals the Veber current, s the reciprocal of the shunt 
ratio, n the number of cells employed, 1.079 the assumed normal 
value of the electro-motive force of ul Daniell’s cell, and R the resist- 
ances In the circuit with the batt ry, rives at. once the current. In 
comparison with the total resistances of the circuit the internal re- 
sistance of the battery was so small as to be neglected. 


’ 


The results obtained were as follows: 


Ca @ arte = 
S —— 2D = 
Name of machine. s _ ~ = > ~ = 
- ~ VF fovwh a" ~~ = 
= —, a the 
~ - - ah _— ~ 
_ = g a 
73 L. oe N 
Large Brush ....... --| gzebyy 3 2710 ohm 1540 rev. 
Sinall Brush . ~~~ ‘ ™ 4 3100 ™ 1400 “ 
— a a 8320 “ 844 “ 
Wallace-Farmer - 
i leae | il nel ———— 64 sé BORD Tv 1040 ef 
I i 4AS0O0 a SOO 


The Veber currents, as calculated from the above data, are given 
In table IV. 

From the results thus derived the electro-motive force was de- 
duced by the general formula, 

, E=CxR. 
1472 The electro-motive force thus calculated will be found in 
table LY. 

Statements are frequently made when speaking of certain dynamo- 
electric machines that they are equal toa given number of Daniell’s 
or other well-known battery cells. It is evident, however, that no 
such comparison can properly be made, since the electro-motive 
force of a dynamo-electric machine, in which the reaction principle 


115—314 
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is emploved, changes considerably with any change in the relative 
resistances Ol the circuit of which it forins a part, while that of any 
good form of battery, disregarding polarization, remains approxt- 


mately constant. The internal resistance of dynamo-electric ma- 
chines 1s,asa r ile. very tl ich ower than that Ol any ordinary series 
of battery cells, as generally constru ‘ted. and therefore to obtain 
Will a batt ry CONaGILLIONS equivalent LO those in a dynamo-electric 


. 


: ; 
machine a suther nt numoer of ceiis 1 series Woul 


id have to be em- 


} | ; } a ¥ _ -— 
pioved to give the same erectro-motlve force, while at the sume time 


tne size ofr the ceils or tnelr numvoer ili Mmuibipie ar would require 


" } j |] :% | i : ,¢ 
ro oe such that thy mbernal resistance should equal that o7 the lnDu- 


} | - } ’ | | 3 | 
: ’ ' ' ; ; zz. +. , 7. i ‘ i, _ : 
Suppose, for example, that it be desired to replace the large Brush 


— 


roby - ons > ts * oOlionmtr fiar ao forse ee . ‘ 
machine DY a Datllery whose erectro-mMotive iorce and internal and 


: ’ : 4] ; ' Res P } ‘ 
external resistances are all equal to that of the machine, and that 
we adopt as standard a Dan iis cell of an Internal resistance of. 
af | ? : , , 
Sav. one onm. velerring to tavile ag the electro-motive lorce ot 


| 29 volts. 1 adnece which ahout 237 celle i 
this machin is about of Volts, to prod ice whien about of CeLIS 1D 


j : } : 
series would be required, vu DY tabie [| the internal resistance ol 
i * 
3 . ot af i¢ | . 4b — : ; 7. ; . 
LOIS mach IS ADOU! te) OnM lo reduce the resistance of oul 
’ > Ly ] : } ' .. andl & 
standard cell to this figure when oo; cells are employed In series (;6 
H 14 ; } . " , 2? / ri . > ; | 9 
cells in multiple ave would be required. Cherefore the total num- 
| 
} : t > + . } 41 | . - ‘~~ — -% 
er OF CeLIS NeCeSSArV LO repiact nis Inachnine Would equal od i, 
e ’ i 
> ae -.,! = Pe a9 » ot , , : _2 , . 
or Z.O12 cems, Working over the same external resistance. lt 
i749 - # 5 on al amen ol ® “ 
14/3 Hust UU borne In mina however, that. although the machine ’ 
° ; } . , ° 
’ : " ‘ +) +) | ~~ > 1 ‘sy - 
ADOVN nentioned Is ¢ pual to 2 SL2Z of the cells taken. that no 


' ’ } — + . 

other arrangetnent of these cells than that mentioned, v1z.. (oO 1n 
; > «p= ; } } : . 

muUitipie are Lbldl Os nm series, could reprod lice the same conditions 

a 1} Be G8 Ty vi P ta Lf “Thi SIS. ei » si iit | i = ;¢”. t? Ss; it? 

atiai, ti ( Lie CALCTH re Lice must b Lt ite rh LTT ie 


’ ’ : } . ; ¥ } . : 
PPINCIPICs, Appi | to the other machines, would, when the internal 
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" yy _* ° banaue ’ - 5 . 7 . ; i 4 . 
resist Vas YTrear, TeEQULTC a iaPrVve number or celis, dul arranged 
} } ’ : 
. 4 P ’ ‘ “* Zz " . . > | * ‘ ’ : 
1] sti i i > «i \ Ls LO pe extrem i} Wwastelul. iro il i>) lal Lhe reALel 
poOrulon OF the work velng Gaone 1h overcoming tiie resistance ol the 
| : 
, 
batt ry its i] 
L'| ee - : ~~ . ' 17m 2 : ~y ’ +] i}, " A "> 7 Fevers ] 7 21 " 
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Machines as means for converting motive power into work derived 
‘ 
’ , , ’ , , : ° 
‘ fetrrans | la >. " - . | . j ; " »hy ve sc 
Irom electrical currents, whether as light, heat, o1 chemical decom- 


’ ; , 
position, is found by comparing the units of work consumed with 


. ’ ; . } 
Lhe equivalent units of work appearing in the cireult external to the 
} ’ . 7 4 ’ ; ; - , . 
machine. In table V the comparative data are given. In the first 
" ’ ’ . ; . 
coiumn the dynamometer reading gives the total power consumed, Ys 
+ 7 wl } 7 ’ } : j hes | ] ¢}, t, s+ yr) ’ ; ‘y 1, . cd . rt . : 
MPrOTW Whlen are vo be deducted the neures G1ven In the second Coidmn, 
.% sy + hy ‘ * — j i ‘ . " : . . 
being Lie WOrkK expended 1n Iriction and in overcoming the resist- 
Ane oft the alr. aithough, of course, 1t must be borne in mind that 


that machine Is the most economical in which, other things being 


| ’ 41 5 on } ye. : ’ ry?) 
equai, the resistances of the air and the iriction are the least. lhe 
7 bee rw 8 ,eene ] Sn . , . 2 : wa ] 
Loird coiumnp vives Live total PpOWe! expended 11) producing electrical 
effects, a portion onlv of which. however. appears in the effective 


circuit, the remainder being variously consumed in the production 
of local circults 1n the different masses of Inetal composing the mi- 
chines. ‘This work eventually appears as heat in the machine. 
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Columns four, five, and six give, respectively, the relative amounts of 
power variously appearing as heat in the are in the entire circait 
and as heat due to local circuits in the conducting masses of metal 
in the machine irrespective of the wire. This latter consumption of 

force may be conveniently described as due to the local ac- 
1474 tion of the machine, and is manifestly comparable to the well- 

known local action of the voltaic battery, since in each case 
it not only acts to diminish the effective current produced, but also 
adds to the cost. 

We desire to call attention to the fact that in all the determina- 
tions conducted by us we have been particularly careful to ensure 
a definite relation between the external and internal resistances in 
each Cuse, a condition of paramount Importance Iti the effective work- 
ing of these machines. Itis evident, indeed, that no determinations 
mnade with ali unknown or abnuorinal external resistance Cali he of 
any value, since the proportion of work done in the several portions 
of an electric circuit depends upon and varies with the resistances 
they offer to its passage. If, therefore, in separate determinations 
with any particular machine the resistance of that part of a circuit 
of which the work 1s measured be, in one instance, large, in propor- 
tion to that of the remainder of the circuit, and in another small, 
the two measurements thus made would give widely different re- 
sults, since in the case where a large resistance was interposed In 
this part of the circuit the percentage of the total work appearing 
there would be greater than if the small resistance had been used. 

When an attempt has been made to determine the efficiency of a 
single machine, or of the relative « ficiency of a number of machines, 
by noting the quantity of us volved in a voltameter, or by the elee- 
trolysis 7 copper sulphate in a decom posing cell. when the resist- 
ance of the voltameter or decomposing cell did not represent the 
normal working resistance, it is manifest that the results cannot 

roperly be tuken as a mneasu&re of the actual efficiency. 
1475 in table Il it will be found that where the machine used 
had a high internal resistance the are resistance normal to 
it was also high, but they are not necessarily dependent upon each 
other. : 
The are resistance depends on the intensity of the current, the 
nature of the carbons, and on their distance apart. Other condi- 
tions being the same, the resistance of the are is less when the cur- 
rent is great. 

Since all the machines examined were built for lighting it will 
readily be seen that, other things being equal, that machine is the 
most economical in which the work done in the are bears a consid- 
erable proportion to that done in the whole circuit, and since, with 
any given current, the work is proportional to the resistance we 
have in table I] the data for comparison in this regard. For ex- 
ample, in the second determination of A', the large Brush machine, 
the resistance of the are constitutes considerably more than one-half 
the total resistance of the entire circuit, while in B®, the small Wal- 
lace-Farmer machine, it constitutes somewhat more than one-third 
the total resistance. These relative resistances give, of course, only 
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the proportion of the current generated, which is utilized in the are 
as light and heat, the conditions of power consumed to produce the 
current not being there expressed. 

During any continued run the heating of the wire of the machine, 
either directly by the current or indirectly from conduction from those 
parts of the machine heated by local action, as explained in a former 
part of this report, produces an increased resistance and a consequent 
falling off in the effective current. Thus, in table II, at the tem- 
perature of 73.5° Fahr., A', the large Brush machine, had a resist- 
ance of .485 ohm, while at SS° Fahr., at the armature coils, it was 
495 ohm. These differences were still more marked in the case 
of B'. 

In A*, the small Brush machine, it will be noticed that two sep- 

arate values are given for the resistance of the machine. 
1477 ‘These correspond to different connections, viz., the resistance, 

1.259 ohms, being the connection “at the commutator for low 
resistance, the double conducting wires being coupled n) multiple 
arc, While 5.044 olims represent the resistance when the sections of 
the double conductor are coupled at the commutator in series. 

Referring to table III, the numbers given in the column headed 
“heat in are and lamp” are the measure of the total heating power 
in that portion of the circuit external tothe machine. They do not, 
however, in the case of any machine, represent the energy which ts 
available for the production of light, which depends also on the nat- 
ure and the amount of the resistance over which it is expended. 

lor example, the heat in are and lamp are practically the same 
in each of the Brush machines if the measurement of the smaller of 
these machines be taken at the higher speed. The amount of light 
produced, however, is not the same in these two instances, being 
considerably greater in the case of the larger machine. The expla- 
nation of this apparent anomaly is, undoubtedly, to be found in the 
different resistances of the arcs in the twocases. In the large Brush 
inachine the carbons are nearer together than when the small ma- 
chine is used. This suggests the very plausible explanation that 
the cause of the difference is to be attributed to the fact that, 
although the total heating effect is equal in each case, when the 
large machine is used the heat produced is evolved in a smaller 
space and its temperature and consequent light-giving power thereby 
largely increased. 

It would seem, indeed, that any future improvements made in 
the direction of obtaining an increased intensity of light from a 
given current will be by concentrating the resistante normal to the 
arc in the most limited space practicable, thereby increasing the in- 
tensity of the heat and, consequently, its attendant light. 

[t may be noted, in this connection, that in all the cases 

1478} in which the resistance of the are was low the photometric 

intensity was high. This, indeed, might naturally be ex- 

pected, since a great intensity of heat would, under existing condi- 

tions of the use of the arc, admit of increased vaporization and con- 
sequent lowering of the resistance. 
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In the column headed “ total heat of circuit” are given the quan- 
tities of heat developed in the whole circuit, which numbers, com- 
pared with those in the preceding column, furnish us with the 
relative proportions of the work of the circuit which appear in the 
are and lamp. 

The column headed “ heat per ohm per second” gives the rela- 
tive work per ohm of resistance in each case, and these numbers, 
multiplied by the total resistance, give the total energy of the 
current expressed in heat units per second, 

[In table [V are given the results of calculation and measurement 
as to the electrical work of each machine. It is evident to those 
acquainted with the principles of electrical science that in the Veber 
current and the electro-motive force we have the data for comparing 
the work of these machines with that of any other machine or bat- 
tery, whether used for light, heat, electrolysis, or any other form of 
electrical work. 

As might be supposed, the values given in table IV of the Veber 
current approximate relatively to the photometric values, as will be 
seen from an examination of that part of the general report of the 
committee relating to photometric measurements. 

The values of the veber current as deduced from the heat de- 
veloped and from the comparison with a Daniell’s cell do not exactlv 
agree, nor could this have been expected when the difficulty of 
minutely reproducing the conditions as to speed, resistance, ete., is 
considered. 

by COM) parison of the electro-motive force of the different ma- 
chines it appears that no definite unit seems to have been“aimed at 
by all the makers as that best adapted to the production of 

light 
1479 Table V is designed especially to permit a legitimate com- 

parison of the relative efficiency of the machines, as well as 
their actual ethciency In convert ing motive power into current. The 
actual dynamometer reading, for which we are indebted to the sub- 
committee on the measurement of power, 1s given in the first col- 
umn. On account of differences of construction and differences in 
Sper d of running, the friction and resistance of the air vary greatly, 
being least with the Gramme, as might be expected, since the form of 
the revolving armature and the speed of the machine conduce to this 
result. This is, of course, a point greatly in favor of the Gramme 
machine. 

That portion of the power expended available for producing cur- 
rent is given in the third column, being the remainder, after deduct- 
Ing the friction as above mentioned; but this power is not in any 
case fully utilized in the normal circuit. This is found to be the 
case by comparing calculations of the total work of the circuit in 
foot-pounds, as given in the appropriate column, with the amount 
expended in producing such current. 

lor instance, in the case of A', the large Brush machine, the avail- 
able force for producing current is 89656 f. p. per minute, of which 
only 53646 reappear as heat in the circuit. ‘The balance is most prob- 
ably expended in what we have termed local action—that is, the pro- 
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he cause of its small economy is the expenditure of a large pro- 
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' 
ion of the power in the production of local action. By remedy- 
r this defect a verv admirable machine would be produced. 
Wer ore| that a machine of the Siemens type was not placed at 
disposal, since whatever value our determinations may possess 
iid then have been increased by embodying data concerning a 
hine so widely and so favorably known, especially as the Siemens 
Cliltie employs an armature tiff ne in consiruction from that of 
y OF the 1) imchines ¢ XamMmMiined, Wife only being re volved, nu Cole 
ruction which theoretically favors economy in working. 
After careful consideration of all the facts embodied in the pre- 
fy reports the committee has un inimously concluded that the 
nail ru 3] ' ee rach Ine, t! hou oh) SOnewW ha I le ss Cconon ica | t] lan ft he 
‘rammme machine or the large Brush machine for the general pro- 
ction of lightand of electrical currents, is of the various machines 


La ‘ } j y,? i ' . ly ’ . , | . 
mented with the best adapted for the purposes or the institute, 


fi ror Tri fo] OW lhnY rensotis 
} i. . -.. Of ; — P ms vo eo ee Be 
lt is admirably adapted to the production of currents of widely- 
: > 7 7 
Varving electro-motive fore nd produces a good helt 
1 ‘ ’ Pre er eh, 
ISO » Krom the mechanical detatts of its constru: tion, especially 


ne commutators, 1t possesses creat ease oOo! repair to the 


— 
* 
—s 

— 


’ . ; ‘ : ' 
Lhe Committe thie reiore recommends that 1t be = lected ior pur- 


lhe committee desires to express its thanks to Prof. H. W. Wilev 
r the loan of the Gramme machin to the committee of the Cen- 
liich School: to thre ales A lenks Manufacturing Ca, : to Mr. 
W. Sutton; to Mes-rs. Wm. Sellers & Co.; to Messrs. W. W. 
iwin & Co. for the loan *) ayy iratus and other TAN ors, and to 
Thos. MeCollin for his valuable services In tak Ing the photo- 
from which the illustrations of the earbon points were made. 


ROBERT E. RODGERS. 
PLINY E. CHASE. 
BOBERT BRIGGS 
EDWIN J. HOUSTON, 
ELIHU THOMSON, 
THEO. D. RAND 
WASHINGTON JONES 
SAMUEL SARTAIN. 

J. B. KNIGHT, Chairman. 


Errata.—In the table on p. 302, this vol., the weight of wire in the 


, } } ( | 
mi machi should be on armature 9} lbs.. and on field- 
- — 4 i. J 
‘rij ~ zy is 


rains marked pp. 1484 & 1485.) 


sieerramnateteatneneinteentetineatinementiagnaiinaemmdaaannne sitar scan 


994 CHARLES F. BRUSH ET AL. VS. 


1486 COMPLAINANTS Exurpit CLARK ENGLISH PATENT. 
A. D. 1859. 15th March. No. 653. 


Apparatus tive Regulating Electric Lamps oT Lights. 
to William Clark, of 53 Chancery Lane, in the 


Letters pat nt 

county of Middlesex, englner T and patent agent, for the invention 

of “improve ments in the upparatus of electric lamps or lights ’ 

\ communication from Victor Louis Marie Serrin, civil engineer, 

of Paris. Sealed the 3lst August, 1859, and dated the 15th March, 

1859. Provisional specification left by the said William Clark at 

the office of the commissions rs of pati nts, with his pr LILION, On the 

15th March, 1859. 

I, William Clark, of 53 Chancery Lane, in the county of Middle- 
Sex. engines rand patent agent, do her by declare the nature of the 
said invention for “improvements in the apparatus of electric lamps 
or lights s LO be is follows: 

This invention relates to an improved regulator for an electric 
lamp, which has for its object to form and determine the voltaic are 
or passage of the current between the electrodes as soon as the cur- 
rent ol the battery is made in which it 1s Introduced. The are, 
when once formed, maintains itself during the gradual wearing or 
consumption of the charcoal points, so as to COIL) px nsate for their 
wear and in order to produce a regular light. This approach of 
the carbons Is, besides, effected according to the relative wear of the 
carbons, so as to maintain the light In one uniform position. 

This approach may be OTD rated otherwise in Causes where the 
points adhere after a previous formation of the voltaic are. This 
effect results from a previous ruptare of the adhesion produced by 

twisting one of the Ponts, The current can also by broke a 
14587 or re-establish d as oiten as if Is wished, and the apparatus Is 

always in working order. ‘Thus, it will be seen, this appa- 
ratus may be used without Su py rintendence—that is to Say, In a com- 
plete self-acting manner, at the same time producing in a fixed, de- 
termined position a regular light. Lastly, this improved regulator 
is easy of management, of small size, and of form and dimensions 


. 
,* 


which permit of various applications. 


De scription ‘ot thie iM qulator. 


A A‘ A®*, forming at the same time the motor and positive electrode- 
holder. As a motor it acts by the action of the we rorlyt on the evlin- 
der A B. It is furnished with an arm, C,to which the chain C(' (2 
is fixed. ‘The arm C passes through the grooves 1) [)' of the tube 


y* 
+ 
| 


It is exhibited at igs l and 2, and consists, first. of a motor, 


G G', which lattér serves to guide the movable ecarbon-holder. The 
binding screw stud E serves to re ceive the positive pole. The tube 
(> G' and the arm C are isolated by means of ivory, so as to prevent 


the escape of € le ctriclt 


. 


” 


. 
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Secondly, of a train composed of three movable parts, FE, H, I, the 
first of a single pl ce, forming at the same time é | toothed wheel, kK, 
and double pulley, L M. The diameters of the last are as two to 
one—that is to say, in proportion to the different consumption of 
the charcoal points. This arrangement has for — object to main- 
tain the luminous point in a fixed position. For this purpose the 
large pulley L receives the chain C C’ C*, which, being unwound, 
allows the upper charcoal point to descend whilst the small pulley 

a M receives the chain N O P, the winding of which determines the 
ascent of the lower charcoal! }) int aiter having passed over the pul- 
ley (). The toothed wheel K and the two other movable wheels iH 
and serve to regulate the ppp ror 1) ol the charcoal points by the 

aid of the piece ie which carries the third movable wheel, 
1488 This last fortmns, besides, a ratchet wheel which acts in either 

direction, to prevent or pe rmit the approach of the charcoal 
points, 

Thirdly, an electro-magnet, Q, the wire from which communieates 
by one of the extremities to the binding stud S, and by the other to 
small chains P U. The electric current which passes at the same 
time by this wire and the charcoal points between which the voltaic 
are should be produced communicates magnetism to the soft iron 
of the electro-magnet, of which thy object Is to act by attraction on 
the arniatures T Vv. So as to make them produce ditt rent effects. iis 
will be he reinaiter seen. 

Fourthly and lastly, of a combination of parts which I will term 
arrangement, and w hich forms the particular features 


'¢ 


the oscillating 
of this Improved regulator abd, oscillating support, properly SO 
called, which 1s connected by two armsol equ ul |e neth,ae d f to the 
plate of the spring and train movement by the Jointed arms e and f. 
The arms a d depend from the oscillating support a 6 d, which per- 
mits ola ve rtical to-and-fro movement of about halt Hiti inch. which 
movement is limited by a stop, g, oscillating between two screws hl 


iF 
ome, 


: 


The pulley O, which is fixed to the oscillating support, is disposed 
So as to recelvi ‘he ehain N {) P he paw! or claw q r vi, also fixed 
to the oscillating support, engages or cise ngages with the teeth of 
the ratchet wheel according us it is to be raised or lowered: thus 
when the stop q Is In contact with the SCcTeW hi the gearing is free: 
if, on the contrary, 1t separates Its lf a fraction of an inch, the paw! 
Wt ehgages with the rearing, which engagement prevents the Upper 
charcoal point descending and the lower one ascending, but it does 
. hot prevent the oscillating part irom lowering itself until the stop q 
comes.in contact with the screw /, thus permitting the formation of 
the voltaic are by the separation ol the upper and lower electrodes 
or charcoal points at the moment of making the circuit. 
1480 abnn’, cast-iron collars formed on the supports to guide 
the electrode-holde rt q Lhearmature V of soft iron, which 
is fixed to the oscillating support, is disposed in such manner that 
its central horizontal line is above the axial! line of the electro-mag- 
net, SO as to assist the action of the Inagnet. The carbon-holder i JE 
besides being guided by the collars abnn’,is also guided by the 


- rod (Fig. 2) by the aid of the fork z, which is fixed at its lower part. 
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LOrTsiol 18 Intend lo Dreak the lunction which sometimes takes 
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Lpproach of the points—tLhe are being formed the charcoal 
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points are constine DV transier and combustion: therefore thi lll- 


ance of the current 1s augue nted: thus, after a certain Lime, the elec- 
tro-mmagnet loses part of its attractive iorce on the armature, which 
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allows it to rise gradually until the clawker disengages itself from 
the ratchet wheel, thereby liberating the train and consequently 
permitting the approach of the carbon points. ‘This operates accord- 
ing to the wear and so as to maintain the point of light fixed. 
149] oth. “Stoppage of the carbon points.” —A fter the approach 
Or thie carbons the ¢ lee LrIcity Passes Inore easily, the electro- 
magnet then becomes more powerful than the spring t,and the 
‘armature V, being again attracted, draws with it all the oscillating 
part ol tue apparatus, W hen the clawker or paw! again engages the 
gearing until a repeated wear or consumption of the points provokes 
the same movements, and so on 
bth. Accidental adhesion of the points.—By the breaking of the 
current the voltaic are ceases and the electro-magnet loses its mag. 
netism, the armature TI’ then leaves the magnet, causing the lower 
carbon point to turn on itsown axis from right to ieft. At thesame 
time the armature V ceases to be acted upon by the magnet and 


rises with the oscillating parts, the pawl m disengaging itself permits 
thie points to approach and come in contact, and which sometimes 


,% 
adahere to; 


cy ther. llius latter ex imple explains the utility of the 
movement of torsion above deseribed lLlowever. as it 1s very rare 
that the adhesion of the char ) L nts take s piace in certain ap- 
plications, the oscillating system may be simplified by omitting the 


’ ’ 
qetachning me chanisimn 


(Li 1s Lhe alternate making and breaking of the cirecuit.— 
In O] wr OF It} ik no thre cir i the movements | and (> are pro- 
duced In closing, on the- contrary, No. o takes place, and if the 
closit iy Is maintained the movements | and 5 act in turn, according 
as the voltaic are offers more o1 less resistance LO the Passa Le of elec- 


tricitv: thus, by alternating the making and breaking of the circuit, 
the voltaic are can be produc Or ide LO cease al will without its 


: 
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Py; MLN Applications. 
* 


As a luminous fixed point this regulator can be applied to ordi- 
nary light-houses and to optical, physical, and photograph- 
1492 ical experiments, for lighting ball-rooms, theatres, and for 
scenic effects. By concentrating the light by means of a re- 
at ctor it may he used for hoebting ' square, street, or workshop, ete. 
On account of the alte rnate tormation aud cessation yf the voltaic 
are at a certain distance of the points from each other this improved 
regulator inav be advantageously) applied to light-houses using in- 
termittent lights, or to the army, navy, and railways for signals, as 
also a general night telegraph by making use of Morse’s alphabet 
manipulator. 

This improved regulator may be advantageously employed in 
coal mines. By its adoption the frequent accidents caused by ex- 
plosion would be prevented. This improved application is based on 
thre property which the electric heht possesses of being produced in 
a vacuum. Thus, if the apparatus were enclosed in a globe in which 
a vacuum has been produced, electricity might be conducted thereto 


© annie hniltntiniisieaagliinemuiin oe 
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— a : ~— ais 
by means of wires hermetically luted to the plate receiving the globe 
Or, instead of creating a vacuulm, one part Ol the apparatus may be 


. } : ‘ ’ : : ; : ; . ™ ‘ . .% . } 
immersed in a vessel containing liquid so as to prevent all exterior 
communication with the light 
his improve arrangement ol regulator acting in a vacuo may 
} ' we) ee ok ci } Ta , of l al a - 
be uselully employed in certain physical experiments, and also fot 
; ’ . ‘ ’ by : - 7 . | ’ 
prodaducing the hgtht with fewer elements in the voltaic piie than are | 
required to produce it 1n the atm sphere, and at the same time econ- : 
OmMmIziInNg the charcoal points | 
Thy ’ ’ , oa ‘es 1? -~ } ] ’ Br ° lic , y 
His Improved apparatus may also be employed tor tignting tun- 


— | . : | | | 
heis Line Lralh In such Case should make the cireulit on entering 
| | | ‘ sar i ' : “’ + ; la : P ] " " ’ 
the tunnel and break it when leaving it. A similar application 


—&. | 


may bi made in asses, at otha moment ot danger, for eulding Loe 
march Ol Lroops and ior tfachittating manceuvres. by means Of a 
single source of electricity, circulating at one time through several! 
apparatus, the light may be easily divided or transmitted alternately 
» several reguiators distributed over various points 

1495 Lastly, this improved apparatus Is so sensitive that it may 

be easily worked with a battery of less power than those or 
dinarily employed; or, lastly, by means of electro-magnetic machines 
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opeciication In pursuance olf the conditions ol letters patent nied 
} , | Bits .<h 0 i ] : ! S on ; } . +. I 
bv the said William Clark in the Great Seal Patent Ofhice on the 
= } ’ y* —_ 
L5th September, 1859 
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OUT rai ¢ Ou> hd elghnt hundred and HItv-nine, In the twenty- 
, 
second year of her reign, did, for herself, her heirs and successors, 
+] Wil) _ 
Ve i i rial » Tit he said William ¢ iarK, Her special LIcenst 


‘ < ‘ 

admin siti rs na issil? . Si) j i it Lt) \ Linnie irre with ane no 

others. from time to tin na ill times thereafter during the term 

therein expressed, should and lawfully might make, use. exercise. 

and vend. with he Lnited Kingdom of Great Britain and Ireland 

the Channel Islands, and Isle of Man. an. invention for Improve a 
ments mn th bpoporal IS OT ¢ CT] Lt ps O} hehts A COMmMMuUDICALION 

from abroad by Victor Louis Marie Serrin, civil engineer, of Paris. 


}*y j , ° ! 5 ~ : +] a 
Upon CONaGILION (amongst otpners) that |, the said William Clark, my 
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¢ 1} ? ' ' | : ' r\ } ‘ “PTT? . ’ 7 " 
Ol] Live ii L) i t Lf i ‘ i 3 Pati itice ' (4 ota Ss, Should particularly ( CSCTILM 


ain the nature of the said invention and in what manner 
the same was to be performed and cause the same to be filed 
in the (areal Seal Pate t Othes within SIX calendar months 
1494 next and immediately after the date of the said letters 
patent: s 
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Now, know ye that I, the said William Clark, do hereby declare 
the nature of the said invention, and in what manner the same is 
to be performed, to be particularly described and ascertained in and 
by the following statement, reference being had to the sheet of draw- 
ings hereto annexed and to the letters and figures marked thereon 
(that is tosay): 

This invention relates to an improved regulator for an electric 
lamp which has for its object to form and determine the voltaic are 
or passage of the current between the electrodes as soon as the cir- 
cult of the battery 1s made in which itis introduced. The are when 
once formed maintains itself during the gradual wearing or con- 
sumption of the charcoal points, so as to compensate for their wear 
in order to produce a regular light. This approach of the carbons 
1S, besides, etfected, according to the relative wear of the carbons, SO 
as to maintain the light in one uniform position, whereby the cir- 
cuit can also be broken or re-established as often as it is wished and 
the apparatus be still always in working order. 


Description of Drawings. 


it is exhibited at Figs. 1 and 2, and consists, first, of a motor, A 
A’ A”, forming at same time the motor and positive electrode- 
holde r. As a motor it acts by the action of the weight on the cylin- 
der A B:;: it is furnished with an arm, C, to which the chain C C’ C” 
is fixed. ‘The arm C passes through the grooves D D’ of the tube 
G G', which latter serves to guide the movable carbon-holder. The 
binding screw stud E serves to receive the positive pole of the pile. 
The tube G G* and the arm C are isolated by Means of ivory, S50 U5 
Lo prevent the CSC pe of electri i> 

Secondly, of a wheel train, composed of three movable parts, 
I. i. l. the first of au Singie plece, forming at the Same time 
1495 a toothed wheel, K, and double pulley, L M. The diameters 

of these last are as two to one—that Is to say, in proportion 
to the different consumption of the charcoal points. This arrange- 
ment has for object to maintain the luminous point in a fixed posi- 
tion. . For this purpose the large pulley L receives the chain C C’ OC”, 
which, being unwound, allows the upper chareoal point to descend, 
whilst the small pulley M receives a chain, N O P, the winding up 
of which determines ie ascent of the lower charcoal point after 
having passed over the pulley O. The toothed wheel K and the 
two other movable wheels, H and I, serve to regulate the approach of 
the charcoai points by the aid of the piece RK, which carries the third 
movable wheel. This last forms. besides, il ratchet wheel, which 
acts in either direction to prevent or permit the approach of the 
charcoal points. 

Thirdly, of an electro-magnet, Q, the wire from which communi- 
cates by one of its extremities to the binding stud S and by the other 
to small chains P U. The electric current which passes at the same 
time by this wire and the charcoal point, between which the voltaic 
arc should be produced, communicates magnetism to the soft iron 
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A [10 of thee Requlator. 


ts 1 apparatus In action and the carbon 


nterrupted the charcoal points are placed 
the apparatus has no communication 
ignet being inactive and the stop g 
h. During this time the gearing ts free, 
ipproach and come in contact. 
‘tric circnit.—By conne cting the positive 
binding stud E and the negative pole to 
ters the apparatus by the latter, passes 
ind the electric magnet, through the 
lder to the carbon point itself; but 
t will be readily understood, if the char- 
th) ele ‘tricity would continue its course 
ind through its holder G G@’, until it reaches 


‘ 


vould eseane to re-enter the batterv and 
s * 


—\t the moment of connecting the 

the electro-mag 
d from leit to right; the arm p p’ at the 
aching frame on its axis, the rod r of which 
fork z fixed at the bottom of the lower 
es it to submit to the movement of tor- 
; intended to break the junction which 
between the carbon points after a pre- 


net becomes active and 


, 


Lue voltaic are. 

points.—The are by Ing formed, the 

med by transfer and combustion. There- 
separates them becomes greater, where by 
t is augmented. ‘Thus after a certain 

: partof its attractive force on the arma- 

se gradually until the clawker disengages 
_ thereby liberating the train, and con- 
approach of the carbon points. ‘This oper- 
rand so on as to maintain the fixed point 


he carbon points.—After the approach of 


i 
passes more easily. The electro-magnet 
the spring ¢ andthe armature v being 
th ital. the oscillating part of the appa- 


rearing. until 


a 


Lion OF points provokes the same move- 


" i : . 
or pawl again engages the 


vesion of the points.—By the breaking of 
ceases and the electro-magnet loses its 

[ then leaves the magnet, causing the 
urn on its own axis from right to left. At 


‘ 


re V ceases to be acted on by the magnet 


lating parts; the pawl m, at the same time 


eae ert tans 


Se roan NERS = . ’ 
mene semi et a lt in mg —— 


. . ' 

disengaging itself, permits the points to approach and come in con- 
pe CA } ti 
-= } : Ls | | 
tact, and which sometimes aadqanel Lbogethel his iaitter example 
| ‘ . = " } 4 ' 
explains the utility of t vernent of torsion above aescrived 
‘ ’ 1} ‘ } ' } } 

Hows Ver, €@S it IS Fare that the adnesion Oy Lil@ CHATCOAI points Likes 


place In certain appre itions, the oscliiating system May ve sitMpil- 


fied by omitting the de taching mechanism. 
‘ : ;' — ’ : } . es , 
1499 Seventhly, lastly. The-alternate making and breaking of 
the circuit.—In opening or making the circuit the movements 


' _ rs 
’ ; | ’ : 
No. 1 or 6 are produced; in closing,on the contrary, the inovements 


No. 3 take place, and if the closing is ma‘ntained the movements 4 


~ , 
. see % vy. e,itas ‘ ? ba cy . 63% ‘ sy . : ys . 
and 5 act In turn according as the voltaic are otfers more or less 
: st ’ , 

' U syrar .e% rs ey i : " ’ } 
resist rice LO bie Pri Ssci hit ()i ! ‘ ricivs hus wy AiLeruatl iF UU 
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or made to cense at Will WILNOUL LIS DeING hecessary to touch tii 


apparatus 

[In the following description of apparatus igs. 3 and 4 represen 
a vertical section and plan (at the height of the electro-magnet) of 
apparatus in principle similar to that deseribed by reference to Figs. 


l and 2, but modified, which have been discovered by further expe- 
rience it consists— 

First, of a motor or driving power, A A’ A”, forming at the 
same time the motor and holder of the pusitive electrode as a 
motor It is furnished with a toothed rack and acts bv welght on the 
first moving part of the clock-work. The tube GG! serves as a 
guide, which carries a binding screw stud E, which serves to re , 
the wire from the positive pole of the battery 

Secondly, of a wheel train, composed of four movable parts, B, F. 
H, I, the first mover of a single piece forming at the same time a 
toothed wheel, Kk, and pulley, M lhe diameter of these last are as 
two to one,so as to correspond and be in proportion, as near as may 
be, to the different consumption of the positive and negative carbon 
points, and thus maintain the point of light stationary. To effect 
this the wheel Kk, in turning under the action of the motor A A’ 
\” allows the upper carbon point to descend, while the pulley M 


4 ’ ' ‘+s j ont ‘+. > . , 
by the same movement, winds im tne chain N O P and effecting 


Lilt it. il i 

at the same time the ascension of the lower carbon point he 
toothed wheel K, in combination with the other movable 

1500 DAs, serves to recguiate the approach ot the carbon POlnts 
by the aid of the flyer R R’, which carries the last whe 


his carries besides a detent, C C’, which acts to prevent or permi 


th » approach of the charcoal points . 
Thirdly, of an electro-magnet, Q, wound round with an insulated 
conducting wire, communicated by one of its extremities to the 
binding stud 8S and by the other to small chains U P 
Fourthly, the combination of parts, which I will term the oscil- 


: a \ ' : } . ’ ’ ° ° | 
lating arrangement and which forms the particular feature of this 
ad ‘ " } : ] ] ; 17 ’ 
Improved reguiator: a O d, oscillating support, properly so called 


which is held by twoarms of equal length,ae df, jointed at e f to the 
ie train. The joints ef and ad permit of a verti 


} oe ; 
ih, WiliTCi) MMOoOVemMmen 


plates or case Ot | 
cal to-and-fro movement of about half an ine 
} 


limited by a stop, g, oscillating between two screws, hi /. 
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The pulley O, which is mounted on the oscillating support and 
disposed to receive the chain N O P; I call this chain and pulley O 
the parts of ascension. The paw! or catch fit, “also fixed to the oscll- 
lating support, engages with or disengages from the teeth of the de- 
tent C C’, according as it is to be ratsed or lowered ; thus, when the 
stop g isin contact with the screw /, the gearing is free. If, on the 
contrary, it separates itself a fraction of an inch the pawl m engages 
with and stops the train abun’, collars formed on the oscillating 
support; they are bushed with ivory so as to isolate the lower car- 
bon-holder and serve at the same time to guide the latter in its rais- 
ing movement. 

The armature V, fixed to the oscillating support, is formed of a 
horizontal plate and two vertical plates of soft iron. The horizontal 
part Covers the electro-m mnetl J, and the other Lwo are placed “at 
opposite ends of the soft iron of the electro-magnet, but without 
touching it. This armature is disposed in such way that its central 
horizontal line is higher than the usual lines of the electro-magnet, 

thereby assisting the action of the magnet 
150] The appendix 7 P fixed to the base of the carbon-holder i q 
serves to join it with the chain N O P, electrically insulated 
at P 

The obye ct of the small ‘ I Litis L P Is for the » issave of the elee- 

tric current, while at the same time they serve asa variable counter- 
balance by raising the extremity P, and thereby compensating for 
he loss of weight that the lower carbon incurs by being used in 
combustion. The fixed support U of the chains is electrically 
isolated The friction surface s v Is also isolated at U, the helix vr 
serving also to conduct a part of the electric current passing from 
the lower carbon to the wire of the bobbin. 

The suspension spring has for its object to sustain the oscillating 
frame and effect of the weight It can be lengthened or shortened 
at will by the aid of the button p and the pully u 


Actio » OF The RP, quilator 


The drawing represents the apparatus in action and the carbon 
points about half used. The carbon points are placed in their sup- 
ports A” q, while the apparatus has no communication with a bat- 
terv, the electro magnet be ily inactive. The spring t should be 
lengthened in such a way that th stop g presses lightly on the screw h, 
or, in this ease, the detent C’ CC”, being in gear with the hook m, Is 


raised to its highest elevation. During this time the gearing 1s free, 


, 


and the charcoal pornts approar t and come In contact. bv connect- 
ing the negative pole cf the pile or battery to the binding stud 5 and 
the positive pole to the screw E the electricity enters the apparatus 
by the latter, passes through Lue motor, caurbon-holder, and the car- 
bon itself by reason of coutact which exists between the two car- 
bons; it will continue its course by the lower carbon, the sup- 
port LY; the small chains PP U. also the friction surface S @, and 
helix v r to the conductor wound on the electro-magnent, leav- 
ing by the binding screw stud S to re-enter the battery, and 


C. HARRISON CONDIT RET AL. 935 


ft art has for object to raise by means of 
the carbon-holder 7 q the lower carbon in proportion to its combus- 
tion. It depends at times, however, on the oscillating frame and the 
spring and train, in the first place when the stop g separates from 
the screw /,and in the second place when the stop touches the screw ; 
sixthiy, the hook of the detent has for object LO hold or free the 
pring train so as to permit or prevent the approach of the carbons 
when the stop touches the screw / or not. In this way when a space 
is produced the upper carbon becomes stationary, and also the gear- 
i 


dispensed with, but by that arrangement the light would alter its 


Ing oO] the spring ; nd train lhe lower carbon ts also stationary 
flor the same reason it is thus that this one becomes rigid with 
thi OSCILIALI ING frame, the lows ring of which then produces the sep- 


iration of the carbons, at the same time determining the for- 
1504 mation of the voltaic are; sevently, lastly, the compensating 

chain Lhe object ol this is that in being raised at the same 
time as the lower carbon it compensates for the loss of weight which 
the carbon has sustained Thus the oseillating frame, notwithstand- 
ing the consumption of the carbon it carries, constantly retains the 
same weight, and consequently maintains its original equilibrium. 
This, as well as the friction surface sv and the spiral v r, serves 
equ lly is a conductor of electric fluid circulating in the apparatus. 


’ } } i j . M j ‘} — : 2 . . . 
| rincipal MOaGMICGALONS Wiilelh Loe OSC lati ny sysvem may u nde vO 
without departing trom the pring Iples and nature ol the inven- 


i _ ; 


The oscillating system, instead of being applied to the lower 
carbon, may be applied to the upper one; it may also be applied 
to both carbons, and instead of being placed vertical they may 


»* | } : + . , rr . — 1 : ‘ 
In certalh cases be piuced iorizontalls Ol inclined. [Instead of 
jointed arms to maintain the osciilating support Spring’ arms can 


be applied. Instead of applying a suspending spring to sustain the 

bu he action of a weight rocking on an axis can be 
employed, and levers or arms of which carry the one, the oscillating 
frame, the other the counter-balance, which is to sustain it. In- 
stead of electro-inagnet a solenoid can be made use of. The arma- 
ture, instead of being directly fixed to the oscillating support, may 
be placed on the arms of a rocking lever to keep the oscillating 
Irame upright. The magnetic attraction of this Cuse would be from 
bottom to top. Instead of making the electro-magnet a fixture and 
the armatur ; movable it may be raised—that 1s to Say, to render 
the electro-magnet movable and fix the armature. 

As an oscillating part, instead of a pulley and chain, a rack and 
nHinion movement can be employed, which would be also geared 
with the train for effecting the approach of the carbons. The hook 
of the detent may be repiaced DY a spring acting as a brake on one 

of the moving parts of the train. Instead of the detent being 
1505 produced by the lowering of the hook it can be made to 
rise, or the rearing may be made to lower on a fixed ho p. 

Instead of employing wheel gear for the approach of the carbons 

and the lifting chain they can be united in such a way as to make 
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; , . ‘T1 . 
but one, whiend would he at the same time oscillating an motlve 


me 
. © ae ...7 » ; e sel ] _ 7". . > + sil 

OT AGdVaANneInY [nste id of regvuiat ng theequilibrium of th OSCliiat- 
ne trame by means Ol a spring moreor tess ih torsion welghiits can 
| ; r, | 4 i * '* —™re i} } f +} el +t ’ j ,% '% tae. 
pe empioved or SIMplLVY Small shot, which would ve poured il) a cup 

a . i i 

' 
nxed to the oscillating trame 
‘ 


Krom the several ex im ples above it will be understood that th 
modification of the apparatus according — this Invention can b 
varied infinitely without changing the effect 
tems or frames composed of similar pieces or having t 
as those indicated in the drawing and description wi 


wens, 


: ’ >’ 
AS all infringement, as | cCiaim as my invention not only pares oO} 


J 


’ | j ; ‘ ahs 1, . 7 . ’ * i = of 
or separately, Dub the particular manner 1n which parts 


are combined to form an oscillating system or frame of which the 


properties are entire lv new. 


Prineipal d l pplications. 


As a permanent light this regulator can be applied to light-houses, 
fixed lights, optical experiments, physical and photographical pur- 
poses, for lighting operations by night, for the publie fetes, ball 


rooms, theaters, for scenic effects, or even for hohting streets, 


ee 
squares, doors, or workshops, et 
As an 'ntermittent light, being produced at a distance by the aid 


: : '»¥) ‘yf ’ . * ‘ | yu? } 7. ° 1 4 »| , hy} ‘>? *e) 
OF COMMMUIULALOPS, ThOVECE OV fatld Of Vv mechanism, tpis adppara- 


LUS Cah De applied advantageously to re VOLVINY hoht-hous Ss. to rall- 


' . ‘s% + ] es. : ] . : ] , >} 
Wavs, as Slonuis to marine and naval purposes, as signhais Ot Coll- 

] : 7 ; ;* | : . ‘7 a. f | . ’ ] _ } ‘ | 
mand, and in general tor night telegraphy, CIN Ploy lg Lhe alphabet 
and minipulator of Mors by means of a single source of elec- 


, 


" > " } ‘ , " . ’ . . } . . on } 
tricity ahd a commutator and of several apparatus directed on 


i, +} ’ » 7 ‘ » | ; “| . ; ‘ | ’ . ‘ ’ 
different points another Kind of signal can also be formed, or, again, 
; ; } | rt | P a ' 
ln certain cases, to light aiternately each OF these points At 
body *s% ; ] ] | — ? | ld : ol ’ 
; } ‘ ite » iil i si’ Li 4 cyt eis Willett) are {) it i iit i? chi 1} 5 i 
1 


¥ ’ ' } ; : . ] 7» ;¥ | ] . ie y > F 
LIONS With the ald of optical instruments, but also tol hehting iT 
bia | hats ,\ a. 7 Male 7 : 1 ¢} ’ | ‘ ; mar 1; oy f*sa PY 
ALIS VELWECTI Lie CAPeCPLUICHIUS ANA Lune eXplanations ol Lile GMWMYTAans, 


Orin other sultabie manner his pont would be obtained by 


, ° ' 
Weavns O| A SINGH : ire ( CLFICILV ana of two reguiators— at 
. « . i I ‘ j i ‘| : l, ' - °.) 4" " ' * 
one tor the hali and the « Mer snut in he mMmanterh} oy the expel 


7 , 
| <) 7? | ’ ;% sy f ' 
ments a singie ComMmMmutator Will be su 
P . Yr 4] ie i, 4 _ ay —eeat a hee - j 1] . : } : 
sor, so that the light may suddenly lievht hall or be eonfined to the 


lantern, and vice versa. In this manner can be obtained the ob- 


scurity and light mutually necessary, the one and the other, alter- 
nately in the hall and in the lantern. 

This regulator can be used advantageously for certain experi- 
nen 
be hermetically closed by a shade. Produced in a vacuum the 
light may be, in a few cases, applied, for instance, for lighting the 
galleries of coal mines, in which foul air is often in abundance and 
often the Cause of serious accidents when it is n direct contact with 


an artificial light. For this kind of application, instead of produc- 


4 


‘ rey cota ' . 8% es ; ° 5a « . 4] 2 } ne 
tS 1k a Vacuul or in gas: fol these experiments the light should 
‘ 


ee ae 


> 
woe 
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ing a vacuum under the shade or cover, which encloses the regu- 
lator, it may simply dip in a circular trough filled with liquid. 

This light may be applied in mines to test the presence of foul air 
before the workmen returned to work, but in this case. as will be un- 
derstood, the apparatus should not be covered over. 

This apparatus can also be made use of in tunnels. The train itself 
may make the circuit of the regulators, which are arranged in front, 
and at the same time breaking the circuit of those placed behind. 
One of the great properties of this regulator, based on its extreme 
sensibility, permits it not only to work by means of voltaic batteries 
| nout re- 


, 


OF plies, | UL also by means of electro-m ignetic mM ichin sw 
lays, a result which up to the present time has never been obtained. 
This light is produced at a nominal cost, or at about one 
1loU7) penny per hour for the amount of light equal to two hun- 
dred and thirty-seven candles. 
The principle of this regulator renders its management easy, while 
its form and limited dimensions conduce to its very general appli- 
In witness whereof I, the said William Clark, have hereunto set 
my hand and seal this fourteenth day of September, in the year of 
our Lord one thousand eight hundred and fifty-nine. 


L. 8.] W. CLARK. 


W. G. E. SWINNOCK, 
Hi Chane ru § Lii€é. London. 


COMPLAINANTS Exurpit JASPER SPECIFICATION. 


a * * * ~ 7 . 


Le godet 4 mercure E et la pince d’ressort FE’, sont destinés 4 trans- 
mettre le courant avec le moindre trottement possible. Le piston 


du godet Ik jouant dans le mercure empeche tout mouvement 

brusque des pieces mobiles di appareil. On connait, en effet, que 

le mercure he peut passer qu lentement par la tente annulaire tres 

étroite qui existe entre le bord du piston et la paror intérieure du 
} | 


rodet; 11 Oppose done une résistance considérable 4 tout mouve- 
ment rapide du piston, tandis que cette résistance devient a peu 
{ 


pres nulle pour un mouvement lent 
r + = — os 8 
COMPLAINANTS EXHIBIT JASPER TRANSLATION. 
e . * — — * - 


The murcury tube E and the spring clamp E! are intended to 
transmit the current with the least possible friction. The piston of 
the tube E playing in the mereury prevents all sudden movement 
of the movable parts of the apparatus. It is plainly evident that 
the mercury can pass only slowly through the very narrow annular 


11S—os14 
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‘gives coils in multiple are. ‘lvook some time toadju 
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circuit, without machine, with leading wires, 
‘old. Resistance external machine, large wire, = .9 — 
Resistance a very little greater with first finer lead, 
but not much, as Wire taken out was very short. 


Put in large leads again and slowed down mac ‘thine to 990 revolu- 
tions. Voltameter reading = 15 Volt gs=15~x 2.1 31.5. Ammeter 
= 33. Amperes = 33 X .75 = 24.75. Are length = J, approxi- 
mately led, as described in patent, after finally reaching floor. 


Current too high for best action 

Altered resistance by changing plug. Then = rose to stop 
and stayed ae jamming and jarring. Ammeter= 21. C. [cur- 
rent} = - . = 15.75 amperes. Ammeter ree cel from 17 to 
25. Voltameter = 18, approximately. Volts = 18 x 2.1 = 37.8. 


Effect of f pull ling out and changing plug is to put convolutions in 


series instead of abreast. Are over J, inch long. 
1510 Smaller nine-ineh)co | machine.—Speed = 792 revolutions. 
ding 16. C (eurrent) = 14.50.75 = 10f am- 


: | ll. Eleetro-motive force = 11x2.1= 
ength are less than Jy. Small wire connecting upper 
carbon with floor. Helix in series. Same effect with connecting 
wire removed as with itin. It had no useful effect. Ran a long 
time, halfan hour or more, or three-quarters. Resistance machine= 


2.2ohms. Lamp never wentout. Seemed fairly steady, when clamp 
was between [clamp] (stop) and floor. Try lamp with stop taken 


Jaw. 25. 1883. 
[. Franklin Institute lamp. with Franklin Institute machine.— 


Adjustable stop ae alae 
|. Same machine and lamp with adjustable stop taken off. 
Il. Effect of peg commutator, as compared with shunt wire. 
a, With stop; 6, stop off 

|. Ammeter in circuit. Ammeter reading=14.5 to 14. Volta- 
ding ms i) Ammeter « nstant, subject to correction = 1.00= 
| degree. Voltameter constant, subject to correction = 1 degree per 
6 volts. Ammeter No. 267. Voltameter No. 538. Peg commutator 
g stlamp. Speed, 
Long are, one-half inch. Lamp shows friction. 


100 revolutions. | 
v un p has new adjustable stop and clamp, made by Hicks. 


151] 3 peg holes. dis simply to hold peg when unused. Peg 


in & gives series (greatest lifting effect). Pegs ina and ¢ give 


multiple coll. 
Ammeter reading = 10.5 degrees. Voltameter reading = 4.5 de- 
Revolutions, 1,000. Clamp rose, not to stop, which was set 
came down to floor: burned there some five 
to rise. It fell again to floor, but are 


grees. 
high up, and gradually 
minutes; then jar caused | 
grew too long, one-half inch 

Put in large carbons,and wiped rod andclamp. Put commutator 
in series. [I had previously been using carbons of smaller section. | 
Ammeter reading = 14 degrees to 13.5 degrees. Voltameter reading, 
6.5 degrees. Speed = 1,000 revolutions. Ring clamp rose till upper 
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1513 Again made and broke. Found, with firm and decisive 

making of contact, no oscillations occurred. Very short 

arc, less than ;. Cup-shaped, and hard to see. Worked some time 
nice ly 

Ill. Not practicable; as with coils in series, are, current, ete., are 

Just right, and not strong enough to lift and keep clamp against stop 

(unless lamp had been intentionally thrown out of adjustment, which 


} 


; 


seemed undesirable). 

in these experiments, peg was in middle. hole (series). -Revolu- 
ons about 1,000. Springs verv loose, so as to have little action. 
Run in all several hours. Allowed light to run till fed | ineh. 


’ 


Compared with modern Brush double lamp, run by larger ma- 


= % 


chine. Large lamp gave brighter light, and light was freer from 
small fluctuations, on the whol Not avery marked difference, and 
occasionally larger variations oceurred with double lamp, which were 


more violent than with Franklin Institute laimp. Light of large 


lamp whiter. 
Brush Franklin Institute lamp, shunt etreuit, low-resistance ma- 
chine—Large modern Brush. [12 inch.] Coils in series. Stop 
about } inch, much pounding. Lowered stop. Then light ran with 
clamp against stop, and occasionally pounding. 

Put in shunt wire. First tried had too low resistance, and carbons 
not held up. 


Put in longer and finer wire, then immediately lamp ran regu- 
larly, clamp descended to floor, and fed. Quiet, beautiful are, per- 
haps sy LO ,. long Am mete! reading D0 degrees. (‘onsiderable 
fluctuation of ammeter needle. Fed 4 inch. ‘Then we broke cireuit. 

femade circuit by inserting wire In lamp. Are tormed imme- 

diately. but clamp did not leave floor. ‘Time 12.33 (began). 
1514 Fed about 7. Then we stopped machine. Speed 1,120. 


m4 


time 11.38. Had run 5 minutes. In these experiments, 

lower carbon was upper 
Same, finer shunt. Put + carbon above. Varied length till good 
are secured. Ammeter reading, 6 degrees. | Different ammeter 
used.| ‘Time, 1.11 p.m. Clamp rose above floor on making circuit, 
but did not touch stop. Descended till floor was touched. Slight 
(very) oscillations, as yesterday. Very short are. Ran nicely some 
minute S The n, for some reason there were Jars made by pound- 
ne} fin the room |, the Carodons tt | together and clowed through 


> | | ) ; | y , .7 ~ ° 
Put in ionger SHUNL Wire Ran nicely for a good while (5 minutes 
or ~ ae 
Stop d and started Fed as deseribed in pate nt, clamp resting 
s © . 


tilted on floor. Clamp did not rise to stop on starting. Used large 
carbons, copper-coat (| 
Lowered clamp [stop] till ~~ inch above floor. Rose till struck 
Stop. Descended pretty rapidly to floor and rose again to stop. 
Shortened shunt, so as to diminish its resistance and diminish 


strength of magnet. Rose to stop on making circuit and then left 


\¢ 


a/ 
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Ninth. Again same result. Planer and friction brake running all 
the time. In all these experiments, and in following, stop was 
raised out of way one inch 

lenth. Put both Franklin Institute dynamo and larger dynamo 
on engine. Franklin Institute dynamo ran Franklin Institute 


- 
’ ; 


lamp; large dynamo ran modern Brush lamp. 

Tried making and breaking cireuit of large dynamo while Frank- 
lin Institute lamp was run by Franklin Institutedynamo. No per- 
ceptible result, though circuit was made and broken very many 
times (by raising and lowering carbons of modern Brush lamp). 

Franklin Institute lamp and large Brush (machine, 12 inch).— 
ix gy commutator In parallel ar Stop raised out of way. Oscillated 
il little, Lien lamp dese ned d then oscillated ii little and fed when 
floor was struck. Clamp remained normally above the floor a little, 

inch or less. Noisy are. Floor used as means of feed here. 
(Owing to change of machin + carbon was below. Changed to make 
+ carbon above; also put in hammer break piece. Made circuit by 
circuit-closer. Clamp rose away up. Bad are. Broke and remade 
by circuit-breaker. Pounded awhile and then became quiet. Grad- 
(1CSC¢ nded LO floor and fed Speed, L200 revolutions. Re- 
ated Ammeter No. 267 Lmmeter reading 2 Rose without 


- 
“a 
a) 


any pounding and gradually descended to floor, and fed, as described 
it} patel i good whil | we st sue Speed = | 200 revolutions. 
Very little oscillation. Good arc, rather noisy. 
Lol? Weston dynamo \\ th Franklin Institute lamp.—Peg 
commutator in series .mmeter reading 24 degrees. (F 
I. (current) 21-22.) No shunt. Are }. Clamp rose to stop and 
staved ther Speed, 900 revolutions 
Put in shunt No. 22 (American (7?) gauge), copper wire. Made 
circuit. Clamp rose, but did not stop; fell, and, resting on the floor, 
with little oscillation, fed as deseribed in patent. Speed, 700 revo- 
lutions. Ran some minutes, feeding 7, Inch; are over ,\;. Am- 
meter reading 29 degrees 
Removed shunt and remade cireutt Clamp rose to stop. Am- 
meter reading 1S—19) degrees Speed 780. Jumped down twice 
three times). not touching floor, and rose again to stop 


Franklin Institut lamp reg commutator in parallel are, Are 
made. Clamp did not rise to stop. Are not very well formed. Re- 
peal d. ( aim p rose a little move fi Or, Amm«e ver \ ibrated Mean 
| orrees After a | ttle time clamp ros to stop In both 


1) chi 
experiments Again rose, DOL to SLOP ; remained be Lween, then de- 


scended to floor, oscillated, fed from floor. Engine oscillated and 
varied speed a great deal, as was great head of steam 

Put in shunt wire No. 22, as before, 3 feet, approximately. Peg 
commutator in series Sper ww. but irc formed Clamp descended 
to floor. which 1t had hardly eft. and fed from floor. Ammeter 
reading 27 degrees. Sper d rose to 800 and clamp run up to stop. 


Speed of engine lowered, without altering anything else, and clamp 
fell to floor and fed from there 

Lengthened shunt to 7 feet, so as to increase current through mag- 
net Clamp rose to stop. Ammeter reading =s ZD degrees. Broke 


Ta atnsienetll acetieerienetntenindtinaint nen hia ia 8) i Stl Ati re te setter tear teen neneameeeneinnammemnnenenennnt j 


’ , ‘ , 77 
and remade circullt. Ciamp rose to stop; gradually descended to 
i] . j : 4 ‘ . } ~ oe | 4 , - ; yy . ' ® 
MOOT atllald ie@U Lmrmever Treading ieil »1LSO.0 decrees, Ang Tue SiacCK- 
ened spe sO mucn that carvon Tell Started acvain, rose to 
> | ‘ ' i , i; 4 i | } . 4" : ; Pac : . 
lol . SLOD i} if : ' Be Lil ‘ ' ‘ i (j LOO! nein Wis cL imi) ( narvil’Y 


laure batteries below and varied its speed greatly. When 
’ | | . . 
current through magnet coils increased too much, as shown bv am- 


C cry 
meter, ¢ lamp rose to stop: fell as 1t (' ;) decreased. 

Shortened shunt gradually till it was only 8 inches long. Clamp 
fel] LO floor and carbon dropped into contact 

Lengths ned shunt to three feet Clamp Prost and touching floor, 
acted us in patent. Repeated several times. Engine bothered us 


Raised stop entirely up 1-4 inches. Shunt unchanged. Made 


elreull Replaced carbons as burned out. Made and broke several! 
4 , \’ , Dakin )] So ‘ ) 

Limes ire tTormead ‘oO violent oscillations, and fed as in patent 

Lenethe ned shnuuyl Somewhat more Violent osciilations, but stopped 


with longershunt wire; more violent oscillations. Shortened shunt 
Worked agaihh more steadily engine Wis doing no other work, 


: “pe ; 
and so are occasionally varied the rate of running. V oltametet 
} a ' - ; : . } ” ® a h) 
reading (,0)= 10 degrees Ammeter reading ZJ degrees. Shunt 

o feet, as In last expr riments 


HoBoKEN, SATURDAY, Feb. 17th. 

| | [nstitute lamp.—Stop lowered to 
+ Speed | OU] COs In series Ammeter No, 267. Lon- 
stant 1.06 Ammeter reading = 25. Fluctuated with shunt. 
Shunt of 6 feet, No. 22 copper wire. Burned with stop [clamp] on 
floor. No shunt. Speed 680 revolutions. Ammeter reading lo 


a 
aa 
j 
2 
~- 
— 
oe 
ow 


meu i { (] ICLUALING Vi yl LLL very). Clamp rose to stop and 
staved 1 e, pounding if {re bk inch long. Asked engineer to 
speed up engin Speed SOU revolutions. Ammeter reading 16 


p or | 
(\meah) Noshunt. Sameaction, but fewer fluctuations. Ammeter 


reading never fell to 0. and even when ACLING thus it fed by 


fon ‘ 
lo19 jar. Franklin Institute current was approximately 20 Webers 
mail vy Taree 
Veg commutator put coils In parallel are. No shunt. Ammeter 
reading yay, (Wn making ereulit with hamime Se clamp rose to SLOP, 
poun led il little Wiolie, then descended, and fed us it} patent. A 
while later, jarred, and then itself descended to floor again, and fed 


occasionally rose a little, and then descended to floor again. Oxca- 
sionally pounded, but always descended again to floor (occasional! ly 


a trifle above). Ran in this way for 5 or 10 minutes. 

Stopped [and started] engine. As speed increased are formed, 
but carbons ran past each other. Stopped, and started with spring 
hammer. Fed as in patent, but occasionally pounded. Small arc; 


too small, and nol excellent lig if With coils parallel it never 
stood against stop, but remained on or very little above floor; just 
enough LO see led on the floor or by jarring. Stopped and started 
engine. Clamp did not leave floor. Good short are formed. No 
pounding. After a little clamp left floor, but did not rise to stop. 
Are grew longer and better. Then clamp fell to floor. A bit of 


« 


\ 
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carbon chipped off. Clamp did not fall. Put down with hand. 
Then are remade. After som: pounding clamp fell to floor and fed, 
oscillating a little. Speed 850 revolutions. Stopped engine and 
started. Action same as before. Clamp did not rise to stop at all. 


Touched floor and fed. Broke circuit with hammer. Remade. 
More violent oscillation, but clamp fell to Moor and fed. Ammeter 
reading = 25. Repeated, with same result. Engine fluctuated. 


Burned some time in this way. 

Stop over one inch, so as to be out of the way of clamp. Started 
engine. Arc formed quietly. Clamp did not leave floor. Broke 
with hammer. Same result. Repeated. Violent oscillations at 
first. Then very soon clamp descended and fed. 

Coils in series. Shunt 6 feet, No. 22, Stubbs’ gauge, copper wire. 

Stop raised away up, one inch. Started engine. Clamp rose, 
1520 but did not leave floor, and are formed. Current fluctuated. 
Mean ammeter reading = 25. Are was rather weak at first, 
as new carbons had been put in. ‘Thought shunt was too low re- 
hunt. Ammeter reading 21. Are still a 


sistance. Lengthened Siil 
little weak. Clamp descended to floor. Occasionally a little oscilla- 


tion, but not much. Speed fell to 700. Lamp oscillated violently. 
Stopped current by hammer. Some trouble from engine, which was 
not perfectly controlled by governor. Stop lowered to } inch, started. 
22 degrees. Speed 724° Clamp rose to stop and seemed 


Ammeter Sé ' is 
: | , . ’ sat 4 + oe a . ' , ' . 
inclined to stay there. Current too strong. Shortened shunt. Are 


formed. Clamp rose and fell to floor. Fed as in patent. Engine 
varied speed, as governor was not sensitive enough. Had it run 
for governor. Speed ==720. Am- 


| + ' a ;% 
more slowly. at bettel Port 
ihe 


meter 20). W hen engl was constant, and speed did not vary, 
the light ran as described in patent. Repeated several times. 

Raised stop one inch. Stopped and started engine. When no jar 
or fluctuation, are ran vi ry well On starting rose a little from fl Or, 
but if svop notin any jar ol fluctuation of machine was lable to 
cause pounding, if not checked by stop. This always ceased, how- 
ever, and clamp fell to floor, if shunt had right resistance. Made 
and broke circuit with hammer. Same general results 

Lowered stop } inch. Stopped and started engine and made and 
broke circuit. Much more fluctuation with Weston current than 
with Brush, as shown by ammeter. Shunt wire varied from 4 to 7 
feet. according Lo speed, ete When speed of engine ran up, clamp 
rose from floor and fell again when lower. A slight change in shunt 
always neutralized effect of variation of speed. Resistance No. 2 
Westun machine stated by Weston in cross-examination to be 


4 


ohm. 

152] es. 24, 1883. 
Weston’s No. 2 machine and Franklin Institute lamp.— 

Ammeter No. 267. Speed 740 revolutions. Ammeter 26 degrees. 

About 4.5 feet shunt. Fine No. 22 wire. Peg commutator in series. 

On first starting ran very quietly. Clamp left floor, but did not rise 

to stop. Then descended to floor and fed. Tried hammering on 


119—314 


nnn 
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table. Light oselllat d. The 1) carbons rapidly came back to nor- 
mal position. Ammeter oscillated but slightly 

N. B.—The engineer has given us larger pulley (24 inches instead 
of 20), so that he does not have to drive tne engine so fast and thie 
rovernor works: much _ bett So engine Is steady Does this ac- 


In these experiments stop was raised up .o inch. Odceasionallv a 
bit of carbon dropped Ot or a lar made carbon rod oscitiate. but 

| ) ' 
it then returned rapidly to normal position without harm. Osceil- 


> fy , —_ . x 
ited a iittie Rose Irom floor, staved there awhile. then fell (onecee 


. a. 4 . i: i rr ' of . , 
or twice 1t oselliated and Ciamp touched stop. Carbons had rot oul 
| ‘ 
e 1: . i ‘ Iq i ¢ 2 Pas oP) 
of ling Ran twentv minutes id fe of an inch 
. i ’ " ’ ; Ss , ‘7% 
sHnortened shui about two inches Ammetet és (on start ’ 
Y 
‘ “se ; ’ {7 +i " oe : . j 
are was tormed (lamp telt floor and rose, then descended and ted 
=e . i 4b ] * " . . . : } 
speed rose ta.soVU revolutions he clamp rose and even uched 


stop. as | bit of | earbon fell off. ‘Then descended, again rose Are 
j 


became 4} inch long, nearly. Lowered speed to 760 revolutions 
Are oscillated while engine was being altered, then ran with clamp 
on the floor [ne reasing sper i caused rise to stop. Lowe ring spe 7 
caused fall again an ten minutes. Li ngthened shunt to 4 feet 


: ; . i ° . . " ‘ . 
lO inches. man With. clamp on floor for 10 minutes. Only oscil- 
when carbon broke off Am meter Zi 


which experiments cari ed on 18 O04 X bs) 
I? 1 ’ } > — ; | ) " * 
aised stop up Inches Put in new + carbon (Jn making 
. . ,% ; ‘ } 7 ’ ; ; ° 
circuit clamp rose. No oscillation lhen gradually descended to 
. Ly 7 e ia al 
floor and fed Rose again speed rose to 40U kngine fluctuated 
; 


Ammeter = 26. Are formed. Clamp rose from floor No oscilla- 


anne | 
’ — y= + . i } } 
€ " : : : , 
tions of anv ocecount. Speed (65. Rose from toor, descended 
. ~ 
Kngine unsteady 
Pit '% sya a ;) fa )) > 1 ye ‘he : zr " " | 7 " ’ he ’ 
it iil OLe OI rTiIMan SLILIVer TesIsSLanice Coll OO Trea iCois 
' , 
< « ’ > 
agiice IOP Yood aT seemed rathel instead y\ 


i . ohm 
n+” 63S 
Am meter 21.5 vaised stop while lamp was burning quietl 


i } ‘ j | . } ] . . . ’ 
Carbon split off and clamp, which had descended to floor, rose again, 


bead ; . _ " . . ‘ . ; : ee , 
OUL Glad No CONLINUe LO OSCLIIALE Are seemed rat }e] iong. sport 
, , . ' ; 
’ . t a 6 ; " : 
Cli¢ ; Sit] ; & TROLLS . rey iT) nes > 
’ ; ‘ , 
Leng Clit i Si) i | it) apnpoutl 1() feet 
‘ t | ' cyt} ~ rif rh 4 ' ; en ODES P «ng ] 
wow ys Ulib AVOUL YJ 1eeL 1lOng Athnmecter = ZU saiseqd 
re) ' *"P as ' ' i} " } ’ ! . . 
Stop to 2 inches, Ulaip on foo bit of carbon fell. Clamp rose 
‘ 
ana tur oe floor (} 1] rigyT) ? so ’ y i y | ‘ tie] 
and PTeturhnedad tO moot SCrIUALION Dot proionged, Lnough a QQ 


i iti 
Ace » * } J ; ! 4] ‘i 
> creater than if stop had been there Clamp rose off floor. Was 
ine unsteady 


‘7 
iS 


“* de > ’ rr y * " = ,) } | } 4 " 4" 
Q escending when carbon broke ofl cose again 


— 
cos 


er 
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AFTER LUNCH. 
Ammeter, 26. Speed, 730 Stop raised uD 2 inches. Clamp fell] 
to floor. Little oscillation Fed as in patent. Ran some time. 
Then jar made it oscillat When carbons got out of line unsteadi- 
ness occurred. After some little time ran with clamp on the floor. 
* Is shunt wire a cause of unsteadiness ? 

1523 Put in about 90 feet No. 12 wire (first taking out the re- 
sistant cols his seemed to steady current, but are rot 

poor. ‘There seems to be an unsteadiness with Weston’s machine. 


, . ao I s+? ‘ 9 . : . : . 
Put in Franklin Institute machine. Shunt out. Stop in place 
{1 | | } =! em (pf) 7 ae ° a : “Fp chee P t} T rerhy - £ 
ie Iti SHeeqd = FU ey mmectcerT => +) " ) er raciel Neh OT at 
’ : ry 
least current too great as clamp tended to rise to stop. When cur- 
. A2. . . ' ) , , =e Be | # ’ 
rent was diminished to ammeter = io —, stop | clamp] descended 


to floor. When speed was kept right, fed as in patent and in pre- 


ceding experiments found this to be true In repeated ex peri- 


» _ 
ments 
|? i ; ’ , ‘] * ] ’ 
tcl seq me >) Lil) WoO rh itt (JUTeLLS Hilti SLCu ti 
i ° 
. ’ . a. 2 ; , Ff ’ ‘ . ’ ’ 
Put on large machine Franklin [Institute lamp Pounded some. 


Clamp rose to stop. Pot in 90 feet No. 12 wire Still unsteady. 


speed, YOU, Put in shunt, as in Weston machine, and found con- 


siderable unsteadiness,. gvood deal of pounding Put in one ohm re- 
sistance and shunt Stead ¢ much, than without resistance, but 
far less than the Franklin Institute machine. Descended to floor, 
but tended to keep above 

Put on Weston machine again Put in one ohm resistance in 
circuit. Current, 15 ampe Speed, —. Shunt about 53 feet. 


it 
Ran quietly. Are formed and clamp fed from floor. Rather too 
t 


1 , , , 
much resistance in exter! cireult Light veryv st dy, Dut ce! itnp 
} | | + ‘4 »* ‘] ) y 
leil almost horizontals \ it resistance Started Liamp lett 


: 
; 4 tia PPL iat i . a 
loor, but not to stoy Descended loor. Repeated. Worked 
moor. Lotit ete. ia) Seale oo oie to moor. ae ieaLlet (>I ¢*4 
> 


} ' | ; | ae ; 
well tor awnblie, but wihel t started to oscillate ti oscillated econsid- 
" P ' a (yy | -) — 4a . 
erabl\ -mmeter = 24 n 90 feet No. 12 copper wire his 
, - ee ~ . , 
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illvy and 
7 


’ : en | ' nad ' i) rF : +. = 
te Shuntabont 5 fer Ran excellently for considerable time. 5 to 


Raised stop away up. _ Ran some time steadily 
In all these experiments engineer had to run friction brake to 


1524 Marcu 8, 1883. 


Flizabeth-street station—Franklin Institute Machine— 


Franklin Institute Lamp.—New brushes on Franklin Institute ma- 
ching No other el ang ( zn series Some little time spent ae 
adjusting by It. ete First speed given to engine was very great | 1 LOO) 
‘revolutions|, which, with very short leads, gave too great lifting 


pow Z { leaned dirty rod R ink at 2) revolutions ( lamp rose to 


‘ i ‘ ‘ 
stop. Then, after a few minutes, descended to floor gradually. Are 
about 7, inch long. ‘Time 4.02. Amperes 15. | Ammeter 
doubtful.] Desprez galvanometer No. 248. Very bright light. Clear 


and steady. ed t inch, approximately. Then il bit of earbon 
chippe d off at 4.06. Clamp rose to stop. Current was pretty strong. 
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After a few minutes descended to floor. Time 4.12. Had fed 4 inch 
nearly, when clamp rose from floor with jar, but not tostop. Are 
: 


2 ' _= ' a , § 
Inch Gradually descended to floor. Fed more than 4} inch for 
; } ry” : } | 
five minutes or more. then rose to stop. Jar. ete. Then descended 
, *}*) ' | ; a 4" : ) " ’ *% y 
to floor (4.22) in about one minute. Fed in all one inch (approx}i- 
cy f is ~~ f Yr. ; ’ Mak ni 4] rele , .% {| * «7 14 
PALeLSN Opry » CAPCMUNCH Witt) Ciatnp on 1oorTr al 4% 
; : 
; } ' . , s+ e068 ‘ 
Put coils In m litipie are Ran engine up to —, giving current 
., iaaieile , bast 
i6 amperes. Loo i1ttie current to work Well If} PLU bL pie i] i] CSS 
4 
' 
springs were pretty stifl 
23 rey — } ‘ ‘] 
Coils in series. Speed too high Then reduced to 940. Clamp, 
| ; 
, > ont i } 1] ; . Dn a ] , - 
which had risen to stop, fell to floor Raised stop away up tone 
v . | i 
. . , - ‘ ; } ' x ’ : , 
MCh) iL 4.00 Ar ici Increased to -, neh. led ‘ neh 
. | = ¢> a | \ . ; } ire : | | . 
Time! 4.58. Broke and remade circuit with button switch ( si 
‘ j ‘ ls — > > 1)) | 1 ' " le 11 . 7 he 
uted SiIOWLYS © | LITHICS iid not touch stop eli to near noor, 
| ] . ] ) ] . ] " ; it 
Lnen to Tioor, and fed Broke titat remade Our OSCILIALIONS, las 
- | ‘ , 1} : +F 
ing two seconds. Did not touch StOD (sraduaily descending and 


' ‘ } ’ } ,* . 
was burning quietly when belt slipped off the engine 
i ‘ & & ‘ 


1Db25 , Marcu 9, 1883 

» Klizabet! “street station —\WV eston machine and W eston 
Lamp —Speed, Wir Ran Weston dynamo, so that current aS Glvel 
by Desprez calvanometer was ly ampe res. which was about strength 
stated by Dr. Morton to be given for Weston series lamps. (Se 


ee ee 


] } ( } . } ’ , ‘ 
earlier note. ) Pale of engine shown In lamp Was Impossible to 
prevent this at so low speed Verv short. sizzling are. Springs are 

. , ae a Ss | ’ 
not vet horizontal. so artature could not have rece ded 


———g + 


7 x . } 4 ‘ ° ’ 
Roux Armature Modified Weston.—Same current with amm 


ti nerter 
Same distance of armature from poles. Ran for 20 minutes or more 
. - ae 
\ ery short are, sizzling, and as good holt as with other unmodified 
We ston bath p) Yuri ney running some ars ecurred. but lamp 
— 


righted itself In a second or so and ran guile oly and steadily 


Returned to unmodified Weston.—Light not distinguishable from 
that of modified Weston Current ran from 17 to ‘19 amperes 
Placed both modified and unmodified Weston in series. Ran Wes- 
ton at — revolutions. Current l7 amperes, about. Current rose | 
to 19 amperes Better ares. mg brig hter and littl 
longer arce—no steadier. There was a little deficiency in lifting 
power of modified lamp. P laced armature of modified lamp a littl 
nearer poles of magnet. Light of modified lamp at first a littl 
brighter. ‘Then current rose as speed increased to 19 amperes. | 
modified a trifle brighter. Tested photometer (rough shadow), Prof 
Bb. and mvself Occasionally One, and then other, yrew A little, 
merest trifle brighter, but ran equally steady, and should not have 
known which was which. Speed, 684 revolutions. Current 19 am 
peres. Have run three-fourths to one hour, and in all about two 
hours, with some intermissions. 


1) 


Weston machine—Franklin Institute lamp.—Coils in series. 
1526 Shunt wire No. 17. Speed, 600 revolutions. Currént = 27.5 


an 97 | 
amperes. ‘Time 1.15. Speed ran down. Felt magnet hot. 
Stopped. 


1s 
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Started Weston modified and unmodified lar 
machine Kqua ly stead \ \) casionally one 
brighter. Current 2lamperes. Ran ste 


Weston machine and Fr: : Institut 

Tee No iv ) ' } a i? ' : priit ier — 
‘> 4) ’ — 5 

Of AMpe»res speed, su ' mpm ran 1 floor. 
Are ! ineh Shortened shunt to rain , feet 
floor Ammeter reading, 25,about. C oi, a 
unsteady current ~ show } ts mmeter. Rat 
feeding on floor. ‘Then « it off Rod 


and rough 
Weston exhibit 
amperes. West 
hed worked we 1] 
Then rai well 


~<a 
as betore. 


Weston machi ey 


Current, oZ ampe res 
descended ; bh 


LOD, thy r) 
eclieii \itered speed 


time, 431. C‘urrent = 


mometer 
Clamp has not left fi 
field magnet had 

Shorte metal iCaves 


hibit and mod! 


rather, but no m 
Shortest | 
with both Weston 
slightly and modified, 
Weston 
leading wires to preven 
No. 22 for shunt abou 
floor and 
Hess prev ited fall Ot ¢ 


machin ny 


stop (7O0G 


(on sta oy 
began, running oO mint 
air helt. 
Amperes, 
ure Ve “y shoht jars. 
as engine jarre ad room 
start d. 5 minutes ago, 
a little and rose to st 
touching 
hand never 
lamp 


Sct nded. 
nost $ inc! 
ing governor. C 


a | 


DeCOTTI 


aves end ho 


rting clamp res 


Resistance 


) } | ' 
Put in long loose coil No. 


7 ’ 
floor and then 


'. } R 7 
Pirie LOUX 
eas vood 

, 
Ltn a biLLIie 


‘tt di ily without 
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AFTER LUNCH. 
np in series — \V est ton 
then the 
attention tor 


} 
ana other 


ce lamp.—Snaunt about LO 


urrent, 55.6 to 
tO stop. 


a. 
then rose 
, No. 17. Clamp on 
ip proximately Very 
1} fora ibor itd minutes, 
did not fall, as dirty 
lamp.—Current = 21 
hould be. Modi- 


* power, 


ra [Institute lamp.—Shunt. Time, 4.36. 
(. : etimes touched floor, then rose to 
. Fairly steady, no violent fluctuations. 
coil of copper wire. Resistance 
7 res, about. Oscillation of galva- 
1 it 5.o feet, No. 17. Clamp on floor. 
0 1 37 Good light. Stopped because 
c heated 
3 ength meta Weston Lamp Ex- 
ied Weston in circuit. 23.9 amperes. Stead- 
l as bi ) Exhibit Weston was stronger, 
PR ( u nt 24 amperes Steady li oiit 
exnivbit stronger, ho steadier I luctuated 
be . lost as strong 
By n Institute lamp. Put in longer 
theating and brought down current. Put in 
feet. 23amperes. Rested midway between 
are Clamp fell to floor. Rough- 


laced burnt 
ted on floor. Current 


eX (lamp not risen 


coll rot hot tone ohm) 


l4 wire. Shunt 


2) Ina few minutes descended to 
to above 


Ran on floor 
led on floor. 


Has n 


carbons by new ones 

2 uinperes D.O0 
to s oscillated. 
and we had to stop. 
No. 22, about 6 feet. 
floor. 6.22, excellent 
floor ,', inch or less, 
ot risen to stop since 


top or 


nor approached rising thus far. Oscillated 
OD). Almost immediately left stop and de- 


reinalning 
avails L SLOP. 


rose to SUO] 


» then slacke 


a little above. led 


Lowered speed a little by alter- 


ned a little. Engine 


Sitti seo 


Nenana Sak tt 
————  nmeaintl 
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ran down very low. Stopped experiment. Had run nearly 15 


} ‘ ; ‘ ‘ ‘ 
Started engi: Current, 24 amperes. Clamp did not rise to stop 
‘ i 
v , a) ‘ ’ Y 
shortened shui a rew at - ( hatha) retnaltie d it} POs | it) 
valle d lad tn { » Al lent ' 
then gradually descended to floor at 6.49 p. m Axceitent are, cleal 
} } j is | *, ’ ; ’ 7~ ’ rie ’ } r 
and oright issec lb Llation of core OUICLITNCs TUOst is 
‘ ] } ? F ] , ; 
off of floor and descended. Rose searcely enough to see under | 
' . * ’ } 
ed from floor Ly e jerk and rose to stop Ls ted a 
_ - , : ; ; +}. I] " \ > 
Lo2s iittie ( rrentin amp Cs i) is It OVer Fg Tet} Vo 
, ? y > 7 ’ J a ; 
. 4 , ? ; . 
DV Stop, Which has hard ry » toucned spy (OU) Ran 
: ’ ’ 5 | 
1? minutes H id fed Limost one eeiere en something Lie [ 
} Be 3 
stopped Start \1 (PrACUALLYS rol ned ‘ imp did not touen 
top. Rested on or just above ff fed. Clamp rests on floor 
SLOT) LESLOECL ©O ()] is LdOYVt LOO] aria oh, DcLill}) PTestS OU TOOT, 
: ' 1} , ‘ } 
Or a ILL Loo0' [ (occasionally rises ana touches Stop, then de- 
‘ 
, 
SCeHaS and rOucnes floor 


Brush with this lamp. Bit of earbon dropped of. Ros to stop. 
then descended rapidly, with a litt! pulsat on fora minute ata 
Lim rests oO! (| or then ris¢ i littl above Had run ab minutes 

Lifted stop up over on el) fe Ran quite quietly for a 
minute or so, then carbon brok: Pulsated: ran up high Ran 5 
or 6 minutes, till carbons 1 veach other. Carbons were desce! 
ne to clamp had not. rear | floor Carbons sl! by each 
separated by hand, and left them to run, not touching stop. Carbon 
dropped off: some oscillation. Clamp then deseended to floor ttl 

iu 
more oscillation then descended : pound la littl then stopped ad 
pounded again a little, then rested just above floor and ran quietly 
(Carbons rat by ( ich oth reas an oscillation occurred. Dvnamo 
somew hat hot. Rested wh 

Started 7.54: had shortened shunt a little—a few inehes.  ¢ 
rent 2) Shortened s nt 2 inehes \(\mmeter current = 26 
‘| me {.09 ( iinp ros Lit inch lel] erradualls to flo 
Good light Carbons ran by each other at 7.46. Adjusted by hat 
Clamp rose to stop. descended. touched floor. and fed Rose a trifl 
above. Steady. Descended and touched floor. Slight oscillations 
very. on and l little above tlo _¢ 4.49 

Raised stop away up 1} inches. Feeding on floor. Stopped and 
started engine Very little os illation. Clamp rested on and then 

just above floor. Then fed on floor. Stopped and ‘started 
1529 «again More oscillation than before. Carbonsa little out of 
line. Descended to floor, oscillated a little, ran up } inch. 


‘ : 


Are never broke in any of these experiments nor approached it at a 
Started, stopped, and started again. Arc formed quietly, but clamp 

did not leave floor. Again are formed as before. Clamp did not 

, . ° . 4 . 

leave floor. Engine started rather slowly. Again. clamp did not 

. i 
] 
j 


— 


eave floor. Again, clamp scarcely left floor. Kngine started as fast 


— st 


as possible. Made and broke circuit with switch. Two oscillations 


é 


Descended to floor. Oscillated a little. Rose away up. 
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Marcu 10, 1883. 

Elizabeth street. Weston machine. Franklin Institute lamp.— 
Started arranged as last night. Speed 660. Clamp was loose, as rod 
had worn. Ran for 20 minutes with clamp against stop. Fed by 
this. ‘Then jarred a little. Put in higher resistance. Clamp seemed 
to have given out. Replaced by duplicate, which was rather large. 
ngine. Current =22amperes. Time, 11.3] (New York time). 
( lamp on floor Some osci! lation Increased speed a little. Cur- 
rent = 22 amperes. Shortened shunt alittle. Speed 760. Clamp 
rose to slop, then descend d to floor, and fed. Good are, Very little 
oscillation. ‘Time, 11.23 (C. R. Cross’ watch). Has fed on floor, 
without leaving it, until 11.48. Fed almost 4} inch. 


, 
started ¢ 


Raised Stop up : neh. Ran with clamp on floor till 11.53. Then 
rose gradually and quietly. Rose upto finch. A little ash dropped 
and fell quietly to the floor No jar Rose to just above the floor. 
Descended to floor and fed. Fed almost inch since beginning. At 
11.56 clamp caught on rough place and held rod from falling. 
Stopped are. Springs had born very lightly on armature. Replaced 
carbons. Stop away up. Threw on current. Areformed. Clamp 

did not leave floor. ‘Time, 12 m. Made and broke are by 


1530 switch. Oscillated three times, lasting one second, about. 
Descended to floor and fed. Made and broke by switch. 
Same result. Again, same result. Again, same result. Stopped 


and started engine. Are madequietlv. No oscillations, except very 
Ininute ones. Again, same result. Left floor by , inch and re- 
turned very slowly. Current = 21 amperes. Shunt wire in all 
these experiments Is about 6 feet. Stopped finally at 12.15. Stop 
up and no violent oscillations. Clamp just off of floor and lightly 
touching it. Resistance inserted No. 14 English gauge, 12 pounds 
9 ounces cotton-covered wire Mi asured by voltameter, Desprez No. 
224, volts = 21.5. End of experiment. 

Brush Franklin Institute machine.—Coils in series as in the pre- 
vious experiments. Franklin Institute lamp. Peg commutator in 
series, Speed, SOO. Started. Clamp rose, not to stop. Descended 
current = 1Samperes. Time= 12.37. ‘Touched floor and fed, 12.40. 
Excellent, bright, steady are about ,~; inch long. Side connection 
with voltameter take:f out. Wire accidentally madé misconnection 
and burned out. Clamp left floor suddenly; then gradually de- 
scended and fed Compare d light of Franklin Institute lamp with 
that of modern Brush in office by reading with each. Scarcely any 
difference as to flickering; the Franklin Institute are possibly a 
little less steady, but did not feel sure. Ran $ hour, until 1.10. 
Stop had been raised away up over 15 minutes. No oscillations. 
Clamp on floor and rod fed. In all this time had fed about 2 inches. 


Current = 16 amperes. Speed = 790. Increased speed a trifle. 
Stopped engine and started. Started as quickly as possible. No 
oscillations, absolutely. Rose ,'; inch. Immediately descended to 


floor and fed. Again, same result. Rose ;, inch and descended to 


floor. Broke by the switch. Rose about $ inch. Oscillated two or 


three times, lasting a second or two, and descended to floor 
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1531 Carbons are liable to be shaken a little out of jtine when 


larger oscillations occur. but no difficulty was met with. 


Again, did not f uve floor Mii asured el ctro-motive force. aT] 2 volts. 
Current = 16 ain peres, Pounded with bar on table and pou minded 
lamp (helix). No harm done. No violent oscillation. Clamp just 
} < ; , ‘ , - ; 
left floor, and descended. Speed = JS. Stopped at L.o4. Hlad 
burned without any interruption, except when we made and broke 
circuit, from beginning of operation. 


COMPLAINANTS Exuarpeir Pe_iuis AND Henry DeEscRIPTION. 


Klectro-magnetic devices for the purpose of amplifying the field of 
alitractive effects without limpairing the action of the electro-mag- 


Device of MM. Pellis & Henry. 


The device employed by Messrs. Pellis and Henry and contrived 

LS40 by thi Dane Hjorth, although quite different in its arranye- 
ment from the preceding, produces precisely [the same results. Let 
us imagine that the poles of the electro-magnet which governs the 
motion terminate in two cones of solt iron overlapped by LWo 1ron 
horns (as it were) like a candle capped by its extinguisher. 

Let us imagine these two horns connected by a soft iron cross-bar, 
to which is fitted the connecting rod in such a way as to move 
towards the electro-magnet parallel to itself, and we shall have an 
idea of the device of MM. Pellis and Henry ; . device in which the 


} 


armature ol thie electro macnet Is represented | Vv the two ron cones 


magnetically connected. ‘This device is shown in Fig. 42, opposite 


: ’ } 

[In order to understand the operation and its advantages, as regards 
} ' } : ; 

the enlargement ol the course of the motion of the mov ing parts, il 


will suffice to consider that the horns, being unable to move 
—- ae }} } | 
1LDOS0 except paul iijeito the axis of the arms of the elec Lro-magnelt, 
’ 
traverse, in this qdirection, a ah longer path than that 


which they follow in approaching the conical surface of the poles of 
the electro-magnet which attract them. In fact, this path repre- 

its the hypothenuse of a right-angled triang! | 
is the distance which separat - the inner surtace ol the horns row 
surface of the poles,and whose longest side is determined 
by “10 if Tingle Ol the Cones 


' ' *f , ,, 
eC, Whose SHOTrLeSL Slde 


[t follows, then, that the more the cones are lengthened out the 
greater will be the range of motion furnished by the horns. How- 
ever, aS DV this leng then! ng oul the pole $s ol the electro-magnet lose 
Some OF thelr energy, and “us the COMMponhe nts which result irom the 
dd COM position of the attractive force diminish as the angles of the 
cone becomes more acule, there Isa limit bevond which the advan- 

s which could be gained on account of the length of the stroke 
woul | not compensate for the loss of force which would result there- 
Irom. 


ee ae 


» a a a _ td ett ai }—— 
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It may be objected that with this arrangement the attractive force 
acts under unfavorable conditions, since the poles extend consider- 
ably beyond the magnetizing coils, and that they act by lateral at- 
traction, which diminishes the attractive force in the ratio of 33 to 
18, but in return the polar induction acts efficiently on a much 
larger armature surface than in the ordinary arrangements, and this 
is ii condition highly favorable for attraction ata distance. 

Does this advantage compensate for the loss of force to which we 
have referred? Comparative experiments alone can decide. 

M. l'roment, lmbued with M Hiorth’s idea, has made several at- 
tempts LO modify advantageously the above-described device, but he 
did not obtain all the success he hoped for. ‘Thus, instead of using 
conical poles, which weaken, as we have said, the attractive force in 

consequence of their extending out beyond the coils, M. Fro- 
1534 ment placed in proximity the poles of two electro-magnets, 

placing them opposite each other so that their surfaces might 
determine the elements of a diedral angle. The armature, in the 
shape of a wedge, being introduced between these poles was thus 
attracted by the influence which we have just described, and its 
range of motion was thereby enlarged. 


‘ 
_ 


(Here follows diagram marked p. 1532.) 


COMPLAINANTS Exuipit Hyortu PATENT. 
A. D. 1855. No. 808. 
E-lectro-Magnetic Machine. 


Letters patent to Soren Hjorth, of Copenhagen, for the invention of 
“an improved electro-magnetic machine.” Sealed the 28th of 
September, 1855, and dated the 11th April, 1855. Complete spec- 
ification filed by the same Soren Hjorth at the office of the Com- 
missioner of Patents, with his petition and declaration, on the 
lith April, 1855, pursuant to the 9th section of the patent law 
aminendment act, 1852. 


To all to whom these presents shall come, 

I, Soren Hijcrth, of Copenhagen, do hereby declare the nature of 
my invention of “improved electro-magnetic machine” and in what 
manner the same is to be performed to be particularly described 
and ascertained in and by the following statement—that is to say - 

This invention has for its object the rendering available the action 
of electro-magnetism to produce a rotary motion, and consists in 
arranging a series of hollow square electro-magnets in a metallic 
rim,in combination with revolving armatures shaped so that their 
surfaces receive a direct action from the poles of the electro-magnets 
in succession. The accompanying drawing shows my improved 
electro-magnetic machine for producing rotary motion, the same 
letters indicating similar parts in each. 


120—314 
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1536 aa, the hollow-square electro-magnets; }, the ring within 


Y . ' | 
V hich the electro magi is are APPA gee aS: €<¢€. the armatures, 


* 
‘ 
? 
| 


hav ne a motion avout their respective centres, d, and also about 

| . ’ ’ 
tne common centre the motions of these armatures being guided, 
lirst, bY carriers /i-h affixed to the main shaft, and, se ondly, by the 


oe 


concentric part 12 ot the same running in a erooved brass ring at 
the top ol the electro magnets. ne surfaces ol the armatures ure 


shaped so as to correspond with the curvatures of the electro-mag- 
nets and pass into the same without coming in contact with thi 
iron. &k,a circular metallic spring for the purpose of keeping the 
fe. 


o 


armatures towards’ the poles when not attracted by the same 
the conductors, fixed to but insulated from the shaft: m m, a series 
of metalic surfaces ¢ mMmunicating with the colling of the electro- 
magnets, having betwixt them small pleces,n 2, of metal of inferior 

| | for the 


7 


conducting power to prevent the spark -00,a metallic ring, 


purpose of completing the circuit with all the hollow electric mag- 
nets. ‘The armatures are adjusted and maintained in their proper 
relative position by a series of cranks and connecting rods, as shown, 

id is well understood. 


lhe above electro-magnetic rotary engine is worked as follows: 


| 
iil 
The electro-magnets are charged in succession by as many con- 
ductors as armatures, fixed to the shaft, but insulated from the 
Saie and sliding along the si ries vt Ti of metallic surfaces COll- 
municating with the coils of the electro-magnets, such coils commu- 
nicating on the other side of the engine with a’ metallic ring, o o, 
fixe di to the engine, but Insulated from the Same. The production 
of the spark, which is productive of such injurious effecis, is pre- 
vented by the small pieces of metal n n of inferior conducting 
power applied between the series m m of metallic conducting sur- 


faces. 
he electro magnets so charged ach in suece ssion on the proj et- 
ing segmental parts of the armatures, and by such action cause the 


system of armatures to rotate about their common centre. 
1537 ~=6In order to reverse the motion the said conductors affixed to 
the shaft are placed SO “as lo charge the respective electr - 
magnets accordingly. Having now described the nature of my 
sald invention and in what mahoer thie same Is to be po rformed l 
hereby declare my said invention to consist in the improved 
electro-magnetic rotary engine constructed and arranged as above 
deseri bed. 
[ln witness whereof [, the said Soren Ijorth, have hereunto set 
my hand and seal this eleventh dav of April, in thre year of our 
Lord one thousand eight hundred and fifty-five 


SOREN HJORTH.  [1. s.] 


— - 
+ 


(Here follows diagram marked p. 1535.) 
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COMPLAINANTS’ Exuipit Copy BtrGiIn PATENT AND SPECIFICATION. 


Ministre du Commerce. 


brevets d’invention. 


\lémoire descriptif annexé au Brevet d’invention de 15 ans, pris 
I 
le 16 Avril, 1875, par le Sieur Birgin (Emile) ingénieur civil repré- 


sent¢ par le Sieur Armengaud ainé, 4 Paris rue Saint Sebastien 45 
et qui luta été délivré par arréete du Ministére de l’agriculture et du 
commerce en date du 20 Juillet, 1878, pour des perfectionnements 
ulateurs clectriques., 
Le but de la présente demande est de me garantir la propriete 
exclusive des perfectionnements que j'ai apportes aux lampes ou 
régulateurs electriques, lesquels sont représentés sur les dessins an- 
nexés d ce mémotre. 

Les figures de la planche lére montrent en élevation plan et vue 
de cdté, une lampe destinee aux phares, cabinets de physique, et 


pour tous les cas oft la lumiére doit rester invariablement a la méme 
hauteur, dans le foyer d'une bouteille d’un réflecteur, ete. 


1538 Le crayon inferieur est fixé dans le tube a qui est guidé et 
peut glisser dans la piéce C, laquelle se trouve isolée de toutes 
les autres parties du régulateur au moyen des pieces d ef en matiére 


Ly CTAVON super ur est f x f lans la piece h qui communique par 


} ; ' ' : | 
les bras ¢ avec la tige fh. glissant librement dans la piece / et elle est 


en outre guidée par les bras i qui glisee le long de la régle K 

, est en puissant Glectro-almant dont n est larmature suspendue 
au mov des pieces 0 et p telle maniére, qu’en meme temps 
(Jil ¢ if : nproche de aim LTE ¢ eesti aussi fore: C at faire th TMOUuUVe- 
ment erti i] 

Larmature n porte un axe q sur lequel tourne la roue r qu! he 
fait qu’une piece avec les poulies sett. Le diamétre de la p ulie ¢ 
est le double de celle de la } 1e 8 

he h est réun pa chaine qul, fixé en L passe sur les 
pouiles u et 

La piece a est réunte a la poulie s par une chatne fix¢e par l’inter- 
meédiaire de la piéce isolante y et pessant sur la poulie Ww. 

netionnement a lieu fe sult 

{) tire la Live _ isq au DoUL pull les crayvons etant mis dans les 
presses a et 6 on laisse le régulateur jour librement, les deux points 
des crayons se rapprochent subitement jusqua ce qu’elles se touch- 
ent : 


Le courant électrique entre par la presse I, passe par les points 
des deux crayons, puis par les bras g, la tige A et arrive par la piéce 
1 dans le pied de la lampe, de la il entre par la vis 3 dans le fil qui 
entoure l’électro-aimant et se rend en suite dans la pregse, 2, qui est 
elle-méme isolée complétement de toutes les autres parties de la 
lampe 


sare My ae i it di ile 
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Du moment od le courant parcourt t le fil de Vaimant, ce dernier 
attire armature n, qui, en s'approchant, s ‘éléve en meme temps un 
peu, par ce mouvement vertical la rone.r vient appuyer contre les 

ressort Li. qul reall alors frein et empeche la roue de tourner 


1539 en méme temns la chaine 8s w, Y, SC trouve lAchée un et par 


consequent la tige a s’abaisse un pen par son propre poids ; 
les crayons sont par ce fait un peu ecartes. La consommation 
agrandit cette distance et par ce fait le courant électrique s’affaibiit 
le magnétisme de l’aimant m diminue en conséquence et l'armature 
n s'abaisse jusqi a ce que la rone r ne touche plus le ressort Z ; dans 
ce moment la rone peut tourner et la Lige h s’abaisser tandis que la 
procheés et ainsi de suite. Comme le crayon du pole + est deux 
fois plus vite consomme que ce iI doit faire le double de chemin 
en se rapprochant, ce qui est prévu parla difference du diameétre 


tige a monte Jusqa 4 ce que les crayons se solent suffisamment rap- 
a 


des deux poulies s eT j 
Toute la force motrice tendant au rapprochement des crayons 


? 


provient du poids de la tige A, qui par cette raison est faite plus 
lourde que la tige a , 

[l ne reste 4 décrire l’arrangement qui permet a monter et di 
scendre le point lumineux sans éteindré la lumiére a seule fin de 
pouvoir mettre la lumiere exactement dans le loyer d’une lentille, 
etc. 

Dans ce but 1] existe la piece ¥ qu port » les de UX — uel 
et qui glisse le long de la ; gle Kk 1 la faisant mont descendre 
au moyen de lavis A; les deux chaines se mame noe: également 


> 


} ] ° * " 4 * . " } ‘ a ee 0 . © , . ” . 
eties deux crayons monten ou descendent sans change! I ur ecarte- 
Un regie la lampe par rapport a la force du courant ¢ lectrique, en 
_ , , }* : 
eroignant ou rapnpprochant talmant de son armature, ce qu l1se faltau 

. & 

moyen de la vis © 
7 ? ‘ , ° 4 P 
La pianche 2 re pres nite le s differentes pr ec tion sd’ un re oul “uteul 


plus simple, destiné a l’éclairage ordinaire, ~ oi il n’est pas impor- 
Lalit que la lumiére reste exactement a la mé » hauteur. Le er von 
superieur ne bouge pas et ce n’est que le par inférieur qui monte 
au fur et i mesure dela consommation. ‘Tout le mecanisme, almant 


armature, suspension, la grande roue r el le ressort z, faisant 
1540 frein, restent le memes, seulement a la place des poulies s et 
t il y aun barillet ‘ressort d’ wert: ge) t, qui tend a enrouler 
sur lui lai chaine @, u, t,et tend a faire monter le crayon inférieur, 
Les avantages de ces regulateurs sur tous les autres systémeg, rési- 
dent dans la simplicité, la solidité, la facilité du réglage et Ie rap- 
prochement instantané des crayons 
Paris le 16 Avril, 1878. 
Par procuration de M. Biirgin 


(Signe) ARMENGAUD, Ainé. 


Collationné. 
Le S. Chef de Bureau, 


Sr. BARBARY. 


[Seal Minister of Commerce ] 


1 


4\ 
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| Paris, le 16 Juin, 1882. 
Pour ex pédition certifieé conforme. 
Le Chef de Bureau Ad). 

ALBERT GRODET. 


CoMPLAINANTS’ Exunipir TRANSLATION BurGIN FrReNcH PATENT. 
Bi gin Patent. 
DEPARTMENT OF COMMERCE. 
Letters Patent. 


Specification annexed to the fifteen-year patent taken out April 16, 
1578, by Mr. Buirgin (Emile), civil engineer, represented by Mr. 
Armengaud Aine, at Paris, No. 45 St. Sebastian street. and which 
was delivered to him by an order of the minister of agriculture 

, _ See 6M "7 ca tin a ; te ¢ . 
and commerce, July 29, 1878, for improvements in electric lamps 
and regulators 


The object of the present application is to guarantee myself in 
the exclusive possession of the improvements which I have 
1541 made in regulators for electric lamps, which are represented 
in the drawings innexed to this description 
The figures of plate 1 show in elevation, plar, an] side view a 
lamp designed for light-houses, laboratories, and for all cases where 
the light ought to remain invariably atthe same height in the focus 
of a lens, reflector, ete. | 
The lower pencil is fastened in the tube a, which is guided and 


can slide in the part C, which is insulated from all the other parts 
of the regulator by means of the parts def of insulating material. 
The upper pencil is fastened in the part 6, which communicates by 
the arm g with the rod A, which slides freely in the part /, and 1t Is, 


moreover, pula by the arm 2, which slides along the (rul le rod kK. 
Misay 

pended by means of the parts o and pin such minner that at the 

same time that it approaches the magnet it is also forced to make a 


owerful electro-macnet. of which nis the armature, sus- 


vertical movement. 
The armature n carries an axis, g,on whi 
forming one piece with the pulleyss and¢t. The diameter of the 


’ 


‘+h the wheel r turns, 


pulley tis double that of the pulley s. 

The part A is connected by a chain which, fastened at 2, passes 
over the pulleys u and v. The part @ is connected with the pulley 
s by a chain attached through the intervention of the insulating 
piece y, and passing over the pulley w. 

The operation takes place as follows : 

The rod h is pulled up to the end, then, pencils being inserted in 
the clamps a and 6b, the regulator is allowed to play freely. The 
two points of the pencils approach each other suddenly until they 
touch. 

The electric current enters through the clamp I, passes through 


’ 


the points of the two pencils, then through the arm g, the rod A, 
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CoMPLAINANTS Exurpir Serrin Frencn Patent 22702. 


Brevet d’ Invention di Ouinze Ans. En Date du 23 Octobre, 1858. 

Au sieur Serrin, a Paris 

Pour un réegulateur de lumiére électrique a ecart automatique et 
a point lumineux fixe 


Pl. AXITI. 


Autrefois, pour entretener la lumiére des lampes électriques, on 
compensait l’usure des charbons en les rapprochant a la main, et 
depuis 1848, date des premiers régulateurs de lumiére electrique, 
cette Operation se Tait mecaniquement, mais d'une maniére encore 
trop incertaine pour qu'il ne soit pas indispensable de surveiller con- 
Sstamment apparell ; en effet. dans le cus od les charbons vien- 
draient a se rapprocher jusqua‘au contact, il en résulterait une ex- 
tinction de lumiére qul ne peut cesser qu’en operant leur séparation 
4 la main. 


(Here follow diagrams marked pp. 1544 & 1545.) 


1546 Or, dans une foule de cireonstances, non soulement cette 

surveillance continue est préjudiciable, mais souvent il est 
impossible dy uvoir recours, et l‘intelligence méme de ‘homme peut 
rester en défaut 

On a cependant cherché aussi le moyen d’obtenir automatique- 
ment le recul des charbons; de nombreux appareils ont méme été 
construits dans ce but, mals aucun nayant donné des résultats satis- 
faisants, Ils ont du etre abandonnes. 

Mon régulateur a pour but ia formation certaine et immédiate et 
& distance de l'are voltauique, aussi tot que on ferme le circuit de la 
pile dans lequel il est introduit, résultat qui s’obtient par écart au- 
Lomatique des charbons 

L’arc, une fois formé, s’entretient ensuite de luiméme par le rap- 
prochement des charbons, de maniére 4 compenser leur usure, et & 
produire une lumiére reguliere. 

Cr rapprochement s ope re en outre, dans le rapport méme d lusure 
des charbons, de lacon 4 maintenir le point lumineux fixe. 

Enfin, on peut rompre ou rétablir le circuit autant de fois qu'on 
le désire, et l'appareil est toujours en état de fonctionner. 

Le régulateur type comprend, Fig. 1 et 2, Pl. XXIILI. 

1. Un organe A A! A®, a la fois moteur et porte-charbon positif; 
comme moteur, ilest muni d’une crémaillére, et agit par son poids 
sur le premier mobile d’un rouage d’horlogerie. 

Le tube G G lui sert de guide E, borne destinée a recevoir le réo- 
phore positif de la pile. 

2. Un movement d’horlogerie, composé de plusieurs mobiles B, E, 
H, f. 


aul 
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Le premier mobile, d une seule piece, forme, a la foils, roue di htee 
' ’ 
i 


K, et poulie M; leurs diamétres correspondent a la usure differ nte 


(j Chal iS pPoO- r et necatil, et marntiennent alrnsi ic pont iuml- 
a 
} i ' iat | ? | 17" : | ! it : ' 1? 
lie iA > S. <u ' ‘hat Lal ; pLat \ ‘ . 2 mural SsUuiSs cA iti f ] Mio si 
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\ \ \ } ve rmet au ch root) SU yp rieur de descendre tandis 
- £9 P ; " " 7 " eal ] j 
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La roue dentée K a aussi pour but, par sa combinasion avec les 
autres mobiles, de modérer le rapprochements des charbons par |'in- 
Kt', que porte 
ne detente C, dont la fonction, selon 
qu'elle est entravée ou libre, est d’empecher ou de permettre le rap- 


e dernier mobile. 


' } 
pr ‘hement des charbons 
' " > - 7 , . , 7 : 
% | hn erectro-aimant \J enroute dun fil conducteur isole: CeLUI-Cl 
COMMmUuUnIaGUue par LLiie d Ses eXIiremMlles u une des bornes. et. }) ir 
i 


iz ; i ’ ar } : * " } e e.% 
ipautre, a Lun des charbons, au movenh ae fils econdaucteuLrs. 


. » : ! , “11 
lunfin un ensembie de pieces iormant un systeme oscillant qui 


6b d, support oscillant proprement dit, que deux bras d’egale lon- 
gueur, aed f, relient aux platines du mouvement d’horlogerie, par 
ies articulations Or. le ~ articulations a d. dépendent du support OS- 
cillant, auquel elles permettent de faire un mouvement vertical de 


j : 


—_ r coed oa a Tt ae eee le . —_ + 11202 le by} oe . 
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‘ ; ' } . - 
Cette chaine et la poulte U sont les ascencionnels. 
1 . : 1} ~ ’ 
La crochet m, fixé également au support oscillant sert a déegager 
' Til it’. Li Fahl it : ‘ rt ‘ til i < Pci ee 
, , ’ . ;* . , 
Ou a enrayer ta detente c, seion que le support selieve ou Sabaisse 
' & 


ailisl gq land le buttoir g est en contact avee la vis A, le rouage est 
libre; si au contraire il s’en Gloigne d’une légere fraction de milli- 
métre, le rouage est enravé: ab. nn, ecolliers dependent du suppor 
osciilant: ilssont garnis intérieurement d'ivoire afin d’isoler le porte- 


Charovon, et servent en meme temps a vulder Ccelul-cl dans Son DIOUVe- 


le et 
lods doux: ia parti horizontale couvre lLelectro-aimant (J et ies 
leux autres sont mises en regard de chaque bout du fer doux 


de reiectro-almant, Mais sans Vv toucner; cette armature est Gisposee 


a th , | 
( Macon (7uUe SO] pian horiz ital SOT pius eCieve que Lil | fine ANTAIC 


i part de ce dernier. 

Lappe nadice 2 - fixe a la base du porte-charbon i q sert :) reli r 
celui-ci avee la chaine N O P, isolée ¢lectriquement en P. 

Les chainettes métal qu s U P, out pour but le passage d'une 
partie du courant Ciectrique et en meme temps servent de contre- 
poids progressif en s¢clevant par l’extrémite P, pour compenser la 
perte de poids que subit le charbon inferieur en s'usant par la com- 
bustion. 

Le support fixe U, des chainettes est isole 


_ 
. 
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ectriquement, 


| 


os 


wy 0 | 


C. HARRISON CONDIT ET AL. 961 


Le frotteur s v, également isolé en v, et l’hélice v r servent aussi a 
conduire une partie du courant électrique passant du carbon infé- 
rieur au fil de la bobine. 

Le ressort du suspension ¢ a pour but d’equilibrer le systéme os- 
cillant et sert en meme tem ps de ressort antagoniste al l’organe élec- 
tro-magnétique ; on peut le tendre ou le déetendre a volonte a |’aide 
du bouton p, et de la poulie uw. 

Quand on vient de placer les charbons dans leurs supports A?®, q, 
sans que l'appareil soit en communication avec la pile, l’électro- 
aimant est inactif, et le ressort ¢ doit étre tendu de telle sorte que le 
buttoir g touche légérement la vis h. 

Or, dans ce cas, la détente ¢ n’etant pas enrayée par le crochet m 
qui se trouve elevé a son maximum, le rouage est libre, et les char- 
bons se rapprochent jusque’ a ce qu’ils soient en contact. 

ken fixant le reophore nécatif d'une pile 4 la borne S et le pdle 
positif 4 la borne E, l’électricité entrera dans l'appareil par cette der- 
ni¢re, suivra le moteur porte-charbon et le charbon lui-méme; puis 

en raison du contact qui existe entre les deux charbons, 
1549 elle continuera son chemin par l’inférieur, le support q ¢, les 

chainettes P. U., le frotteur s v et ’hélice v r, puis se rendra 
au conducteur enroulé sur |’électro-aimant pour sortir enfin par la 
borne 5S et rentrer dans la pile pour en sortir de nouvean en suivant 
la meme route, et ainsi de suite. 

Au moment de la fixation du deuxiéme reophore, I’¢lectro-aimant 
devient actif, et !armature V, se trouvant poussée du haut en bas, 
fait abaisser le systéme oscillant dont le crochet entrave le rouage 
d’horlogerie. Or par suite de cet enrayage, le charbon superieur 
reste fixé et linférieur ne pouvant sélever, leur separation se pro- 
duit au depens du systéme oscillant et l’are voltaique se forme. 

L’are étant formé, les charbons s’usent par transport et combus- 
tion, et l’intervalle qui les sépare devenant de plus en plus grand, 
la force attractive de la bobine devient de plus en plus faible, le sys- 
téme s'éléve et permet un premier rapprochement a ses depens seu- 
lement: mais comme ce premier rapprochem: nt ne peut suffire, il 
se compléte lorsque le buttoir g touche la vis A au dépensdu rouage 
censionnel qui opérent cette fois le rap- 
‘e rapprochement s’ef- 


d’horlogerie et de ‘org ime as 
prochement simultané des deux charbons; « 
fectue en outre dans le rapport de l’usure différente des charbons, de 
facon 4 maintenir le point lumineux fixe. 

En méme temps que ce rapprochement s’opere, l’électricité passe 
plus ais¢ment, l’armature se trouve plus fortement aspiree, elle do- 
mine la résistance du ressort de suspension, de facon 4 faire abaisser 
le systéme oscillant dont le crochet enraye le rouage et empéche les 
charbons de se rapprocher jusqu'a ce qu'une nouvelle usure provo- 
que un nouveau rapprochement suivi d'un nouvel arrét, et ainsi de 
suite. 

Enfin par des fermetures et des ouvertures alternées du circuit, on 
peut reproduire a volante les mouvements ci-dessus, c’est-a-dire for- 
mer ou faire cesser l’are voltaique ai distance et sans aucune surveil- 
lance. 
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systéme oscillant, malgré i’usure du charbon qu'il porte; conserve 

constamment le méme poids et par consequent son équilibre prim- 
(Cette chaine, ainsi que le frotteur s v et la spirale ur servent egale- 

ment de conducteur au fluide électrique circulant dans l’appareil. 
en resuime, Ce recul leur s COoOn)pDOsSe essentiellement de deux 


? 

[7 a ' i eal 17 
n principal mécanisme fournissant l’écart des charbons tout en 
4 ] * ’ ” . } , | a. > 

commanadant leur rappro nement, c est te svsteme oscillant propre- 


y ’ sé r £3 0% ’ rr a / -. . > ** ‘ . +} ‘ ’ } . 
neni tail, Ut ill TLiCCUALISIiLit ~ piciire Operant ce rappror iment aes 
charbons sans en quoi que ce soll a leur recul, c'est le rouage d hor- 
hovel { 


Ainsi, ces deux mecanismes sont a la fois independants l’un de 

lautre et re hesiuna | luLre ; le premier execute son propre 
. | t sans la participation du second, et cependant 11 
e action de celul-cl. lequel, a son tour, lorsqu’il de- 
vient actif, cesse d’etre en relation avee le premier pour exécuter et 


- , , j . ls s al : : ” " . 
regulariser ie rapprocneme!l simultané des charbons sulvant ieul 
usure , 

. . : . ‘ P , . x *i} 4 

Voici les principaux Caracreres au systeme oscliiant: 
" . ‘ . ° ¥ “. } , 
La solidarite qu ont entre ¢ $s ies pieces qul ie com posent, malgré 
] } ' - , ’ 7 fy , yy ’ ‘> ly . { . . 5 . 
les diflerentes fonctions qui CS-Cl rem ptissent separement ; 
La Solldarite el 1 Llndepeli nce gquont les deu porte-charbons 


. ‘ ;? *} 
iternativement avee ie svsteme oscliiant et le rouage cd horlogerie : 
; : eylatat ey wrote. . ‘ | of ig olen $1 
La sensibilité d’équilibre du systeme oseillant malgré la relation 
, , } << _ . . | * , 
e celul-cl avec les autres pieces du regulateul dont ies Irottements 


cl resist inces, Sahs etre di Lrults, ne peuve nt nulre ell rien a cette 


la consequence de cette derni ‘e disposition, qul permet th lorgane 
electro-magnetique de pro luire Véeart des charbons ou de déter- 
. ‘ .* ,* . . ‘se e 

ninee teur rapprochement par letiet d'une Silypie rupture d’équili- 


La production de deux effets opposés, d’écart et de rapprochement 
des charbons,au moyen d’une seule armature d’organe électro-mag- 


La march progr ssive du port charbon inferieur, malgre sa Te- 


lation avec le sysieme osell nt. dont ies mouvements, ans que son 
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kenfin. ta propricte, que te systeme oselliant donne a ce régulateur, 
. : ’ j : . " 1? . . | ee o — 
at maintenir ie polnt iumilleuXx fixe, de former! l’are voltaique a dis- 


’ 
tance et de ftonctionner sans aucune surveillance, c est-ii-dire dune 
By , " _ ;% 
acon compietement auvlotna ati 


Le systéme oscillant, au lien d’etre appliqué au charbon inferieur, 
pourrait |’étre au super! ur. comme egalement on pourrait appli- 
quer simultanément aux deux charbons, Fig. 3 et 4, Pl. XXIII, et 
: Fic. 1.2.3 et 4, Pl. XXIV. D’un autre cdté, ceux-ci, au lieu 
1553 d’étre verticaux, pourraient, dans certains cas, etre placés 

horizontalement ou ob quement, ou renversés completement. 

Au lieu de bras articules pour maintenir le support oscillant, on 
pourrait employer des lame s de ressort. 
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Au lieu d’employer un ressort de suspension, pour soustraire le 
systeme oscillant a l’action de la pesanteur, on pourrait empioyer 


! ! ] 7 ak, 1 4 ie te ] ] pant A a shia 
une bascule dont ies Dranches porteraient, | une ie systeme oscliiant, 


* 7 


autre un contre-poids lui faisant équilibre. 

Comme organe électro-magnétique, on pourrait se servir d’un sole- 
noide Fig. 4,au lieu d’un electro-aimant. 

L’armature, au lieu d’étre fixce directement au support oscillant, 
pourrait @tre placée sur le bras d’une bascule fatsant equilibre au 
systéme oscillant aspiration magnétique, dans Ce cas, se ferait de 
bas en haut, . 

Au lieu de laisser fixe l’électro-aimant et de rendre mobile l’'arma- 
ture, on pourrait fair inverse, cesta dire rendre mobile | électro- 
aimant et fixer l’armatu 

Comme OPrpahe ascensionnel oseillant, on pourrait, au lieu d’une 
poulie et d’une chaine, employer un rouage et une crémaillere, lig. 
4, P| AAIII. et Fig. 1, 2 et 4, PI. XXIV, lesquels seraient égalem« 
en rapport avec I rouage de rapprochement des charbons. 

Le crochet de déte nte pourrait se remplacer par un ressort agissant 
comme frein, 1 yy | soe sur l'un des mobiles du rouage. 

Au lieu de produire Venravage par l’abaissement du crochet, on 
peut faire que fetes enmeaaemal aii le cas Ou celul-cl seralt 
remplacé par un rouage,s’enraye parson propre abaissement sur un 
crochet fixe 

Au lieu d’employer un rouage pour le rapprochement des clhiar- 
bons et un autre comme organe ascensionnel, on pourrait les reunier 
de facon a n’en faire qu’un seul, qui serait ala fois oscillant et 

moteur, ig. l et 4. Pi AALV. 
oo4 Au heu de regler l’@quilibre du systéme oscillant au moyen 
d’un ressort plus ou moins tendu, on pourrait mploye “ . 
poids ou tout simplement de la grenaille de plomb qu’on verser: 
dans une coupe fhxee au system - oscillant. 

Enfin, d’aprés les quelques exemples qu’on vient de citer, ou voit 
que les dispositions peuvent varier 4 ]’infini sans changer le but. 
nm consequence, je revendique comme étant ma prop rete, non 


? 
|}? ; litac! 
lL invention des organes détacheés de ce regulate ur, Mais la manl 


mis 
caniehiies dont les organes qul le omapientil sont combines « hntre 
eux pour former un systeme oscillant dont les propriétes sont en- 
ticrement nouvelles. 

Comme lumiére permanents ce régulateur peut étre appliqué aux 
phares a feux fixes, aux expériences d’optique, de physique, de 
photographie, a l’eclairage des travaux de nuit, des fétes purbliques, 
des sulles de bal, de theAtre, ou meme pour des effets a scene, ou 
bien encore pour |’éclairage d’une rue, d’une place, d’un port, d’un 
atelier, &e. 

Comme lumiére intermittente, pouvant se produire a distance a 
aide de commutateurs manceuvrés a la main ou mécaniquement ; 


cel apparel peut sappliquer avantageusement ; lux ee sy 
aux chemins de fer comme signaux de stireté, a la marine et a 


l’armee comme signaux de commandement, et en général comme 
télégraphe de nuit, en employant l’alphabet et le manipulateur 
Morse. 


a | 
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Au moyen d'une seule source d’électricite, d’un commiutateur et 
de plusieurs appareils disposés sur divers points, on pourrait aussi 


former un autre genre de signaux, ou bien encore, dans certains cas, 
eclairer alternativement chacun de ces points. 
. ? , ’ ° . 74 . 
Dans ies cours di | HvVsig te ; qul se lont souvent. la, cet appareil 


pourrait etre d une grande 318 ¢. non seulems nt pour les projections 
i talide des instruments opt gue, mais encore pour eclairer la 
sulle eirpeme@»nne, dans int rvalle des experiences et pour les 


di mMmonstrations au tubleau 
L505 On atteindrait ce but au moven d'une seule source d’élee- 
tricite et de deux réeulateurs, lun pour la salle et autre 


renfermeé dans la lanterne destinée aux experienc s: 1| suthrait dune 
sim ple commutateur mis en jeu par le professe uP pour que la lumieére, 
qui tout a lheure éclairait la salle. rentrat immédiatement dans la 


s : o ; 
imhterne, eb rece versd. 


De cette facon on obtiendrait a la fois l’obseurité et la lumiére 
alternativement dans la salle et dans la lanterne. 

Pour les expériences de phosphorescence et de fluorescence, on 
pourrait également obtenir tour 4 tour l’obseurite compléte ou la 
lumeere momentanée. 

Ce régulateur, grace ‘) la propre té qu'il posséede de pouvoir s‘en- 
Hammer a distance, pourrait étre util 
taines experiences dans le vide ou dans les gaz. 


L’expérienece serait facil: préparer avant couvrir l’appareil de 


lilise avantageusement pour cer- 


la cloel 
il Cite it’. 
. ’ ! - | | 7 : +4 > . ; . . 
Produite dans le vide la lumiére électrique pourrait encore trouve! 
" * . . : ' 
quelques applications, entre autres pour l’éclairage des galeries des 


mines de houille dans les juelies le grisou se forme en abondance et 
cause souvent de graves Ta lents lorsqu’il se trouve en contact direet 
avec une lumiere artificiell: 

On pourrait méme pour ce genre d’application, au lieu de faire le 
vide sous la cloche qui renferme le régulateur, en immerger tout 
bord dans une auge annul ire remplie de liquide ot 


‘ 
, ;' . 
eViter alnsi toute communication exterieure avec ta lumilére. 
ment dans les mines, pourratt étre 


‘ 
Sipaprement ie 


Une autre application, égal 
faite pour provoguer Vexp (ys ] 


: 
> ; 


du grisou avant que les ouvriers 
se rendent A leur travail. mals dans ce cas, bien entendu, l'appareil 


he devrait pas etre couvel 
on pourrait enfermer {appar 7 dans une hoite en verre fermee 


hermétiquement pour les travaux sousmarins, ou pour la peche au 


corall, Ke. 
1556 On pourrait aussi faire usage de cet appureil dans les tun- 
nels: le train lui-méme fermerait le circuit des régulateurs 
échelonnés au-devant de lui, et ouvrirait en meme temps le circuit 
de ceux qu'il laisserait en arriére. 
Une des grandes propriétés de ce régulateur, basée sur son extreme 
sensibilité, lu perinet de mnctionner, non-seulement au mover des 
piles voltaiques, mais encore au moyen des machines magnéto-élec- 
triques, sans redressement des courants, résultat qui n’avait jamais 


été obtenu. 


ci la A AB 0 
eel aoe . - 
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La lumiére ainsi produite est d’un prix de revient pour ainsi dire 
nul, pulsque sa dépense courante est d’environ 10 centimes [’heure 
pour Une Somme at lumuere cl deux cent Lrelite-sept bougies. 

(le réoculateur trouvera done, dans ces machines une nouvell 


source da electricite dont les applications pourront etre faites dans d 


od 
a 
 -— 
—s 
— 
7 
' 
J 
— 
; 
— 
; 
. 
ee 
— 
oo 
~—e 
— 
7 
— 
— 
- 
a 
a 
on 
ee 
aoe 
— 
as 
st 
- 
+ 
— 
~~ 
Pl 


 . ] : om ] . , salad ' sal . _ ~~ 
enfin le prineipe de ce régulateur, sa facile manceuvre, sa forme 


. 
}? ’ V 
et ses dlinensions restreintes permettent den generaliser Papp iCa- 
LION. 
: ‘ | | 7 | } , 
, ’ a sy Fy : . . 
\insi don 11a pri ih Gans ie premicr apparell di rit, etal 
| ’ . 
de rendre le charbon qui doit s¢earter directement solidaire 
| le la , ry) : ' ' lity la arcane 
i ‘ L CAadUSst il id =. Aimatil oe c* in| i] ts L-cL re tit i til Lite 
j 
} +» , ‘ : i ’ 1) | | 
elrecLtro-mMmachiie jue Sans aque gern) r, ou armature, se adepilace 
i ’ 
> 1] | | 
auLremel ij it Da ij] 1} mii y ae nt Osciilnt rr tA) bis Que if pPrens | 
; 
le ChHarvooty 1) iftra CAC ute] ‘ MOU \ ment OSsCli Lol] ‘ Ll} ete. 
e | | ‘ , ’ 
nel progresstil iis LOTSsSqu Larinacul OSCILIE i@ Chnarvotd - f 
‘ ‘ " ? ’ " -* * : 
ay t's ( | aul CONLTAll rst Lariacvure resue. ii CAC [ SOT} 
mouvement dG ascensliol 
) ‘ ‘ | } ’ 
Z M L.cause (ul, DOUP PProdulre i ecart, a VBeSOIN di pararvsel l 
} ’ ; , 
dl scehnte du Charbon supe! lr, ehh Meme temps que cet ecart se pro- 
Pay + 7? | 
(i'] Ces. LT. eCnraveu!l 
— , 
eda wv I) Lcatuse, i orTrgane asc nsionnel (7ul proault Sa propre 
, , . 
} ’ > 
iISCeClLsioOn Orsqu In rapprochement dott QVOIP i1@u, LaAnCIS 
_ - 
’ 
, ’ . 7 : , 
qui Ce cause s iraivse pal Venravement méme ce rouave, el 
7 . ti : 
mouvement ua ce moment est osellilaire 
, 
(on voit done, en resume, que cet apparell SC COTIPOSE CSSCTILLL 0 
; : ; 


} ’ ‘ 
mentae deux mecanismes ull mecanisme de rapprochem« lib, ¢ ut) 


- ay 4 = ‘ } ae Ea - , ’ /- 
mecainisme oselliatomre, au ia tos solldaires et tndependants [Lun de 
J ’ ‘¥ a : }” * . _ ‘ ‘> f " 
autre OPSg Ut i ul rmonctionne, tiuutre devient neutre, et reclib- 


roquemren ' 1@ SVYSLeMe OScliiant produit directement recarre, COMMMNCe 
} ; . 3 ’ 
i : 


: 


li peut egal ment a terminer le rapprochem ntauil 
par le rouage, ce qui permet de rendre bapparell excessivement 
sensible ( de reduire a i plus simple ex pression les frottements et 
les resistances. 

Dans le premier apparel on voit que’ les deux charhons marchent 
un vers autre dans la rapport de leur usure, mais qu'un seul est 
oselllant 

Dans un autre appareil, l’idee principale est d’app 
teine oscillant slmultans ment auxXx deux charbons. et de faire cue 
ceux-cl, pour produire, leur éclat, solent directement solidarres. 

1. De la cause méme qui produit leur eeart, c’est-a-dire de | 
electro-magnétique, sans que ce dernier, ou l’armature, se déplac 


autrement que par un mouvement oscillatoire et que ces premiers, 
cest-i-dire les charbons, executent un mouvement progressif l'un 
Vers l'autre, sans que la cCuuse Ineme qui le produit So déplac autre- 


ment que pal un mouvement oseiliatoire eC est-i-dire que quana 


armature oscille, ils oscillent aussi avec elle,el au contraire, lorsque 
armature reste fixetils executent leur mouvement de rapproche- 


ment dans le rapport de leur usure 
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2. De la cause qui, pour produire l’écart, a besoin de paralyser 

l'organe servant au rapprochement des deux charbons, en méme 
temps que cet écart se produit; c'est l’enrayeur ; 

L558 3. De la cause qui produit le mouvement ascensionnel et 
le mouvement descensionnel, lorsqu’un rapprochement doit 

avoir lieu, et que cette cause se paralyse par l’engagement méme de 

rouage, et que les charbons deviennent, tous les deux, oscillants; ce 

sont les orvanes ascensionnels et descensionnels. 

On volt done, eu resume, que ce nouvel apparel se com pose es- 
sentiellement comme le premier de deux mécanismes (un mécan- 
isine de rapprochement et un mécanisme oscillatoire) a la fois sol- 
idaires et indépendants l’un de l’autre; lorsque l’un fonctionne, 
l'autre devient neutre, et reciproquement. 

Le systéme oscillant produit directement l’écart comme il peut 
également determiner le rapprochement qu'il laisse exéeuter par le 
rouage, ce qui permet de rendre l’appareil excessivement sensible 
et de réduire a la plus simple expression les frottements et les reé- 
Sistances 

Done, dans ces deux appareils, on voit que les deux charbons 
marchent l'un vers l’autre dans le rapport de leur usure, et que tous 
deux oscillent. 

Dans la figure 3, Pl. XXIIT: 

|. Le rouage de rapprochement est fixe. 

2. Les organes ascensionnels et descensionnels sont formés de 
chains s el de pou lies. 


o>. Deux ressorts ant IPOnISLeS de suspension sont appliqués a cl 


a- 
cul de S$ COLES du syst me oscliiiant. 

!. L’enrayement est composé dune lame de ressort oscillant avec 
le charbon inferieur. 

Dans la Fig. 4, PL AXAIIL: 

I. Le rouage d’enrayement est lié a lorgane ascensionnel et a 
celui descensionnel, par l’intermédiaire de la cremaillére du echarbon 
supérieur; on pourrait également faire cette liaison par lintermé- 
aiaire de la crem itliere du charbon infeérieur., 

2? Un solenoide et lorgane électrom teur 

3. L’enrayement a lien par un ressort solidaire du systéme 
oscillant du echarbon inférieur. 
1. Un seul ressort antagoniste fait équilibre au poids de tous les 
orvanes oscillants avee le charbon superieur. 

Dans la figure 1, Pl AXAILV : 

1. Le systéme ascensionnel et descensionnel, ainsi que le rouage 
d’enrayement, sont oscillants 

Par suite l’enrayement a lieu sur un crochet fixe. 

2 Un barillet sert de moteur: en consequence, on peut placer 


‘apparel! dans tous les sens; obliquement, horizontalement, ou 
' | 


l’organe ascensionnel et descensionnel oscille au 
point de tangence du rouage d’enrayement fixe. 
Z L’apparell porte deux armatures: lune subissant s0nl aspira- 


tion de bas en haut, celle du systéme oscillant du charbon supérieur ; 
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results; they have had to be abandoned. My regulator has for its 
object the certain and immediate formation of the voltaic are from 
a distance instantly upon the closing of the battery circuit in which 
it is included, a result which is attained by the automatic separation 
of the carbons. 

The are once formed is afterwards maintained by the approach of 
the carbons, so as to ¢ inpensate for their consumption and produce 
a regular lig 

This approach takes place, moreover, in exact relation to the con- 
sumption of the carbons, so as to keep the light-giving point fixed. 

Finally, the cireuit may be made and broken as often as desired 


4 
bil, 


and the apparatus be always In working order. The drawing of the 
regulator comprises Figs. 1 and 2, plate XXIII. 


“» | 

1. A part, A A!’ A®, at one a motor and a positive carbon-holder. 
As a motor it is furnished with a rack and acts by its weight on the 
first wheel of a train of clock-work. The tube GG serves as its 
guide; EK, a post to receive the positive wire from the battery. 
2. A clock movement composed of several wheels, B F HI. The 

t wheel, made In one piece, forms at once the toothed wheel K 
and the pulley M. Their diameters correspond to the relative con- 


Summ ption of the positive and negative carbons, and thus keep 
1562 «the light-giving point fixed. ‘To this end the wheel K, turn- 
ing under the action of the motor A A?’ A?®, permits the upper 


; 


ist the pulley M, by the same movement, 
hain N O P and thus causes the lower carbon to rise. 


| , . 
CHroon Lo aescehd. Wil 


C 
ied wheel iN nas aiso tor its object, bv its comolhnation 


The to 
with the other moving parts, to control the movements of approach 
of the carbons through the intervention of the fan R R'. which the 
ist moving part carries his last moving part carries also a 
detent, C, whose function, acco! ling as it 1s Chgaged or free, Is to 
prevent or to permit the approach of the carbons 


, : > 73° 7 j ! j - 1 ' ' 7? ’ 
5. An electro-magnet, Q, wound with insulated conducting wires, 


which communicates at one of 1ts extremities with one ot the posts 
ie of the earbons DV means ot wire cone 


1 Finally, a group Of parts iorming an oscillating mechanism 

Which 18 Lie mn} ortant feature ot this regulator. 
: ,% , 7 ; ’ 
Yd, an oscillating support, properly so called, Which 18 connected 
’ & : : . 

, ’ ; 5 e 
by two arms of equal length, a e,d@/,to the frame supporting the 
CiocK-work tirougyn tiie nis ¢ the joints a dare connected with 


, 


: . - ES 
Liie (9sCil ating SUP) rt, Lu Wil ‘ ney aiiow cA Ve rtical to-and-fro 
i 


move} Loravu L our miliilu ers In extent, limited by the pro- 
j ’ ] . L. | ‘ 

lectling arni gd WOrKIn’g peLtweebl ne two adiustabdle stops, }, and i 

+ . : 


: ) ) ) 
iey U, mounted upon tb oscillating support, is arranged 


¢ 

This chain and the pulley O are the means of raising the lower 
carbon. The pawl m, fixed also to the oscillating support, acts to 
dis ngage or engage the detent U iccording as the support is raised 


or lowered. 
Thus, when the projecting arm g is in contact with the stop h 
the train of the wheels is free. If, on the other hand, it is with- 
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is | Keep 1L In e@quilrorium 
. f +} | 
tne movement OI tne osciiiating 


} , - 
ine’ to the strens th, of the current, { 


wed by the suspension spring, and 
ition, the holding apart, or the ap- 


«* 
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friction and resistance while still going on work no harm to this sen- 
he result of this last arrangement 
magnetic apparatus to produce the separation of the carbons or to 


aetermine their approach by means of a mere listurbance of equl- 


. , : . > ° . 
hi production of two opposite effects, the separation ol the car- 
» 4 + . | : >». : . , * — | 
ons and thelr ipproach Db cans of a single armature of an elec- 
Lro-magnetic apparatus 
s & 


The progressive advance of the lower carbon-holder, notwithstand- 
| its relation to the oseillating system, whose movements, 
1lo68 as itsnameimplies, are oscillatory only. Finally, the capacity 

his regulator of 
keeping the regulating point fixed, of forming the votaie are from 


] ; ] 
‘) ' Zz : ‘ : } ’ . 1f ; Pr ary ‘ i ' 
a distanee, and of doing its work with no personal Supervisioi- 


re a ae “iy — 
which the oseillating mechanism gives tot 


that is to sav. tn an entirelv automatic manner. 


4h 45 - ’ : - 1; ] ' } 
lhe oscliiating mechanism may be applied to th upper carvon 
; a & 
: } 1} ' ' 
instead of to the lower, or may equally well be applied at once to 
} » = r\ h a's 
both. (See Figs. 5 and 4, pl XXLIL, and Figs. 1,2, 3,and 4, plate 
= i 
» + iV { dr) +} - » | .% ; 4 " oe} ' e ‘ . ao | sy ¥ fry ee? % } 
d | mite oLrner Oana é irpbots, TNsteu OF vHCcinY Vervicial, 
ry \ ’ ,y } : : eta mt . lity : ls , smal ’ 
rigd\ ll SOTLIIC CHSeCS Ut i i } MILAILV OF OULIGUeELY, OF CHLIPFeLY 
: i * 
} 
reyersec 
Ff ' ’ 7 | : ’ . im ; yr Thy » 4 fa} lett cv < ? | 14° 4% 
Pua I , —' LI is / ‘ iv ia' mS ili i} i} Puri WW 
x + 
rey TIT) ‘bY if iT =f)? ? i 
; 
, . : , ’ 
, 7 . H + | 
Instead « emploving 3s10n spring to Dalance the weight 
’ |? ’ , ' ' ‘ ’ , — 7 ¢ } 7 ’ m | . y ; , 
‘ i Pe 4 Fe tit Lcl i ne { 38a) »\ it Dibieitl ' I?ve Cpiit 
, , 
Ol WI . iris sha Sill! 5 Ling system ind ft woul tne 
‘ i} reot T :7 cy \V ¢ (riTS 
| ] | 
| electro-magnetic appa! ve may employ a solenoid (Fig. 4) 
= ; ‘ 
‘ ] . 4] + 
mi & {i ,) | )* ies | b~ TP Piit ' 
, } + o , 
i mrin Tabae rrpste Te 7 : : ‘ | direct \ try Lie SClLIALING 
support, mav be fixed upol sof the bala ever making 
y : 
; . + : ‘ . . > 
Cr] i) WI hy neos iit Cilanviistil i@ magnetic attra 
; + ri} = Case would ry : : i< 
| } j | . j : ; | 7, ‘| ' ab 
inst , 4 naving th May let nxed and ariactu&re 
’ ’ ') ‘ ’ \ ’ ii P : bets »7 ot Ff * . ' 2a | urs thy 
y ct ' ‘¥ ict 3 3 * ¥ i. ‘ ‘ ; ;<t \ iia y H 
. . } 
f ctro-magcnet |! Vale i | rmature nxed 
/% | j : 1] . 
For an os iting iliting | mnism we may, instead of a pulley 
| I te XXIII iF 
> + , * " 
1d chain, employ a rack } yr. 4, pla ,and Fig 
) ; ’ 4 , \ j . " ; : 
| 2 and 4 pretate XX] »' } Ss 1 a It) mechan il reiation 
‘ th, ¢} ty ' ma ' | ? Vel aii | rTpryre *T of t} r 
\\ ; ' if i} | ‘hi y Tle ~~ Es . tii y itl ; ' t7i pci ] ; iit 
CeirTio} ~ 
? * ’ | ’ > 
ur nA Vi OF} thy det ’ pr) ’ | } edd ry ’ ary ne te ng as ‘ 
i 
* , . <y “ - . 7 . 1 . 
Drake (Fig. 3, p| Lt NAL pon ne or t wheels of the 
train 
_ + ' } . | 
: ‘ : F ‘ n ’ 
Lobo Instead of producing engagement by the descent of the 
) v | ~ Ti | r mechanism. sn posine it to he 
paw! We Trlil nae * ia i} : ‘ | ; ad ; : 
* : 
t , ; ad : y ,° ’ . ‘ , 
re iced DV a train of wheels, engage itsell DY Its own descen Ipen 


—_ 


Instead of employing one train of wheels for the movement of 
approach of the carbons and another for the lifting mechanism they 
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‘ . a : 1 4 ’ 
y . j - « , y ; 
may be combined so as to form but a single system, wl » shall at 
} ‘ 7? } ? ¢ sali ’ ?) ? ] " ) ’ ’ hie | ’ | | ’ VA T\ 
Q) CP ACL DY OSclliia mm) ana MOL ivs. 2 all MALE . 
] = ' 4] ‘ ’ | ] , " ’ ’ a « 
inste id OF TeGUILALID Uti C(] OTitithh O] ic Os Liki ir SVs 1) 
: 
‘ } 
’ ’ : . ' 
meal f aon re or tesS8 Stlil Spring’ we mav embpiloyv Ww cy : r Oa 
' 
Simplest t * SMaAli i shot, to be pul nto cup | 
oscliiating nD nanism 
| ' ‘ " | " 1 , } i ; ’ 1% | 
LliV, @ilel ney Nis stall S WiliCh Have VD } / 
? ’) t | ’ i}, ; wate ; 7 : ‘ ’ | ’ : \ ' 
i Se 1) }ti ii¢ rf etl - rrizi \ } Vali it j ’ ‘ 
' ' ; ' 
nging the resu | thereupon clatlm as my propel no 
’ 7 ’ ’ | . ; vo 4% *» ’ , } " " sal ; " } » + . , , 
Vention Of Loe Separate MICCHAaANISINS OF LiILIS TreguLaALOrF, DU lf pa 
, ' . , / ) 
ticular manner Ih which the mechanisms cComprislig lir@ COtl- 
; 
| rath +} ; le 4 
bined With) one anotner to Constitute an oseilia Ine ~\" ae J 
Beek | 4 ) 14 ) j yf , 
CHDLIFeLY NeW PProperries 
. ; i 
\ ‘ ? »y*)} ?) vit licelad th, roaenlator may | '\? is | to _ : \ wy, 
‘ Ss cl Mm Pilla i sit bie bat Visio ite LiGLol Lite ¥ ie. chpP PPLE Lt? = ; if rua 
3 


: 


. , : } } } 
with nixed lights, to optical, physical, or pHotographnic lis ) 


1} . ; “ ca 
phitgmpMmMation o} Work CATTICd OD al night, pubiic festivals ; 
’ , . , 
Lie Lhneatres., Or eve}nl ror mat nHroduction QO] s(*eoT pie tT eng ~ ~ 
' j . ’ ’ 
for the illumination Of a street, a square, a harbor, a factory, ¢ 
\ ’ raf . : t . + locrta4 ‘ | ted he }* iT ec | ‘ ; ‘ : 
j "= cill i iu rinitteni Aig tit. dda per LO rf pro Lice cl cl ‘i =Lail 
f bey 1] + | 
means oF commutators worked OY hand or mechanically, this Lppra- 


rf iy ,* ‘7 , ‘ 7. 


mer | or is 1: rr 
ratus may be advantageously applied to light-houses with revolving 
lights, to safety signals upon railroads, to military and naval sig 


on EE : in | . ag : » oi ' } ] | . } | as 
and generally to night telegraphy, using the Morse alphabet and ke 
By means of a single source of electricity and a commutator and 


several regulators placed at different points we may also pro- 
1970 ducea different kind of signal, or, still better in certain cases, 
pive heht alternately to each of these stations 


: ~ 


In lectures on physies, which often take place there (sic), this ap 
paratus would be of great use, not only for projections by tl 
optical instruments, but also for the illumination of the hall its 


in the intervals of experiments and for illustrative demonstrations 

This result would be attained by means of a single source of clec 
tricity and two regulators, one for the hall and the other enclosed 1: 
the lantern designed for the experiments. <A simple commutator, 
put in action by the professor, would suffice to have the light, which 
at one moment illuminated the hall, appear at the next in the la 
tern, and so on. | 

In this manner we should obtain at once alternate light and dark- 
ness In the hall and in the lantern. 

‘or experiments as to |phospuorescence and fluorescence ther 
could be equally obtained complete darkness and instantaneous lig 
by turns. 

This regulator, by virtue of the capacity which it has of being 
lighted from a distance, may be advantageously « mploved for certain 
experiments In vacuum or in gas. 

The experiment could be easily prepared before covering the ap- 
paratus with the bell glass. 

Produced in vacuum the electric light would be again capable of 
various applications, among others the illumination of galleries of 
coal mines, in which gas forms abundantly, often causing serious 
accidents when it comes in direct contact with an artificial light. In 
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; » 7 ’ “ ’ . >. ; 
; 7 | ~ : rr yie Peres ’ } { : ’ y> ey & , . : ’ " 7 iw \ 
py ubie of this class, instead of making the vacuum under the 


bell glass enclosing the regula r it mayv have its edge Immersed In 


' : , ¥* ,% , ' i] ~ saraél .+ H ‘ ‘ ‘ i] . . ‘ a 
ali GUIUIaALT LrOouUegT) mniied WIth 1} ‘uid, and thus all external commu- 
‘i ‘) ls ] — : : . - 
ui W nb the ignt Will ‘ avoided 


:' , : : 
y , F ' wa ’% * ’ 5 
Another application, also ir purposes of mines, may be made to 
: ” . 


ring avout an eXPlosion of gas betore the workmen go to their 
; ; | ; + ; 
work. 1n whieh case it W uld be understood that the apparatus 
a -“~w» 2 . - = i ; : ’ , 
ibJil im to. to ve covered ihe apparatus may be enciosed in a 
. & ‘ 


hermetically sealed g! Ss UOX for submarine work, coral fish- 


lhis apparatus may also be used in tunnels. ‘The ‘train itself 
ators arranged in proper order 
advance OL lt and would also reak the circuit of those which it 


: « ; . " | . ] - + 
Ln Important Capacity } iis regu itor. bas i upon Its extreme 
= risif ' yosrr ' if Lf aT -rery if ‘ 7 ‘ ; lyr | , vy . 7 , ® 
¢T) OlLiILV, Permits It wo p } Ss WOrTAR, TOL Olli OV micans OL VO 
‘Hhines with- 
7 . ’ . . : ly ™ | ; . 
OuL TecLliivihg thie currents, a result never betors attained. 


+ 


; . ™ < 
italic Datleries, DUL also DY means OI mMacneto-electric ina 


he light thus produced costs, so to speak, nothing, since its cur- 
rent expense is about ten centimes per hour for a lighting power of 
two hundred and thirty-seven candles. This regulator then will 
find in these magneto-machines a new source of electricity whose ap- 
plications ray be mad inader various circumstances and particu- 
larly to light-houses and ships finally, the principle of this regu- 


ement LS | rin. and its smal! dimensions allow 


~— 
— 
—. 

~ 
— 
a 
— 

; 

~> 


: , : 
’ 17 cy . ' ‘} " ; = oo : zz " 7 J ve 
‘}i iw Clit réil amioiicH eae , ;* I}. Live PPritei pa liei 
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1. With the agent which itself produces such movement of sepa- 
ration—that Is to say, the electro-magnetic apparatus—without this 
or its armature being displaced otherwise than by an oscillatory move- 
ment, whilst the carbon may make both this oscillatory movement 
and a progressive movement: thus when the armature oscillates the 
carbon oscillates with it, and, on the other hand, when the armature 
rests it (the carbon) makes its movement upward. 


° j +} ‘ ’ . ley 1 j : " ae I ° 
2. With the agent which, for producing the separation, necessary 

i ! Y | . , | ae | . . 
prevents Lhe descent or the upp carbon at the same time that the 


: 


separation 1s produced—that 18 to say, the engagement device. 
lov2 5. With the agent, the litting apparatus, which produces 
the proper lifting motion whenever an approach ol the car- 


| i] ‘| . , - ; bee 

m bons shall take place, Wiitist this agent Is prevented Irom acting Dy 
the engagement with the wheel system, at which moment the move- 

; ' r ’ * } j . ‘ ‘ *. . 

ment is osciliiatorv We se Lea, two sum up, that Lillis apparatus 


consists essentially of two tinechanisms, a mechanism for bringing 
Lou ther Lie Carvons And an Os LLOr’S mechanism at once connected 
ith and independent of one another; when one ts acting the other 
The oscillating system dire ly produces the separation, as it can 
also determine the movement of approach which it leaves to be ac- 
complished by the wheel system, an arrangement which allows us 
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to make the apparatus extremely sensitive and to reduce to their 
lowest effect friction and resistance. 

ln the first apparatus We see that the carbons advance towards 
one another in proportion to their rate of Consumption, but that 


. | 4 4] » . > . a 4h 
[n another apparatus the principal idea Is tO appty Lhe oscillating 
. & . " . , 
SYStethn sSlInuU Lnecously to two carovoons, and Lo have the se [ol pro- 


ducing their light, directly connected— 

|. With the agent which produces their separation—that 1s to 
say, the electro-magnetic apparatus—without this last or its arma- 
Lure be Ing moved othe rwise than DY amovement of oscillation, and 


that these last “Liat is to say, the carbons—make their progressive 
moyemeill toward one another without the agent which produces it 
being moved otherwise than by an oscillating movement—that Is to 
Si vhen the armature oscillates thev oseillate with it, and, on the 


other hand when tue armature is at rest they perform their hlovVve- 
ment ol approaci} In the ratio of the ir consumption. 

2. With the agent which, to produce this separation, necessarily 
prevents the action ol the apparatus for bringing together the 
{ 


Lode WO Carovoous a tne saine time thal this Separation is pro- 
duced—that is to say, the engagement device. 


3. With the agent which produces the upward movement, and 
the downward movement when an approach of the carbons is to 
take place, and this agent is prevented from acting by the engage- 
ment with the wheel system, and the earbons become, both of tl 
g apparatus. 


|), that this new apparatus 1s composed 


Mein, 
oscliiating—that 1s to say, the lifting and lowerh 


a 


essentially like the first of two mechanisms (a mechanism for pro- 
ducing approach of the carbons and an oscillatory mechanism) at 
once connected with and independent of each other, and when the 
Ole 18 acting the other 1s Inert, and Vice versa, 

The oscillating system directly produces the separation of the car- 
bons, and it can-also determine the movement of approach which 
it leaves to be performed by the wheel system, an arrangement 
which allows us to make the apparatus exceedingly sensitive and 
to reduce to the lowest degree friction and resistance. 

We see, then, that in these two apparatuses the two carbons move 
toward each other in the ratio of their consumption, and that they 
both oscillate P 

In Fig. 5, plate XAITII— 

a The wheel system ror tha approach of the carbons is fixed, 

2. ‘The lifting and lowering mechanisms are formed of chains and 


* 
‘’ . . : ' . . ; 
o. LWo opposing suspension springs are applied to each side of the 


t. ‘The engagement device consists of a spring plate oscillating 
with the lower carbon. 
In Fig. 4, plate NXAITI— 
lo74 |. The system of ratchet wheels is connected with the lift- 
ing and lowering mechanism through the intervention of the 
pawl connected with the upper carbon-holder. This attachment 
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may equally well be made by means of a pawl connected with the 
lower carbon-holder. 

2. A solenoid and electro-magnetic apparatus. 

3. The engagement takes place by means of a spring connected 
with the oscillating system of the lower carbon. 

4. A single opposing spring balances the weight of all the oscil- 
lating mechanisms in connection with the upper carbon. 

In Fig. 1, plate XXILV— 

The lifting and lowering apparatus, as well as the ratchet- 
wheel system, are oscillating; consequently the engagement takes 
place by means of a fixed pawl. 

2. A coiled spring serves as the motor; consequently we can place 
the apparatus in any position—oblique, horizontal, or wholly re- 
versed. 

In Fig. 2— 

1. The wheel-work of the lifting and lowering mechanism oscil- 
lates at a tangent with the wheel-work of a fixed engagement. 

2. ‘The apparatus has two armatures—the one attracted from be- 
low upwards—that of the oscillating system of the upper carbon— 
the other attracted from above downward—that of the lower carbon. 

In Fig. 3— 

The wheel system is fixed with a coiled spring as motor. 

2. An arrangement of chains passing over oscillating pul- 

1575 leys is to receive the upper and lower carbons. The move- 

ment of approach of the lower carbon, which should be One- 

half of that of the upper carbon, is accomplished by means of an ar- 

rangement of LWOoO pulleys, forming a tackle. Like the apparatus 
shown in Fig. 3, plate AXIILI, it can operate in all directions. 

In Fig. 4— 

|. The lifting and lowering apparatus is composed of a single 
wheel engaging at once with the pawls of the two carbon-holders 
and engaging, also, below with the ratchet-wheel work. The whole 
Ost illat es ame the axis of the main wheel. 

2. The engagement is made by a pawl in a fixed support. 

3. The “ averses of the two racks may be equal or unequal be- 

‘“ause of the horizontality of the upper carbon, which is carried by 
the left rack. 

t. The separation of the carbons is produced alike by the oscilla- 
tion of the horizontal carbon and of the vertical carbon. ‘This ar- 
rangement allows us to have the light-giving point perfectly fixed, 
and secures to the apparatus the capacity of the simultaneous sepa- 
ration of the two carbons, which constitutes the particular feature of 
this invention. 
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(‘OMPLAINANTS EXHIBIT CARRE SPECIFICATION. 
Brevet No. 981.227 en date du 10 Février, 1873. 


A. M. Carré, pour des perfectionments aux moyens de production 
et d'emploi ade S électricite. 
Ce qui suit est un certificat d’addition en date du 29 Novembre, 


ol 


iv. 


(Here follows diagram marked p. 1576.) 


lig. 1,élevation et plan d’un régulateur muni du solénoide 


L577 =preecdemment deécrit et avec quelques modifieations: dans 


’élévation, la platine 1’ du plan est enlevée; le plan est en 
coupe par la li ; de élévation : diverses coupes sont Indiquées 
par des hachure S. 

Les porte-charbons a tiges dentées A, A', B, engrénent les pignons 
C, D, des arbres des roues C', D'; ces deux roues sont en prise sur 
pignon It, qul commande la roue Dh et la roue al rochet I la rout 
I’ engrene le pignon a ailette G; sur larbre du pignon E est un 


arbre creux e auquel adhere le levier a chape e! qul porte le eli 
{ 


——s 
—! 
- 
— 


pivotant e muni d'une saillie latérale e; le cliquet est pressé contr 

les dents de la roue a rochet par un tres-léger ressort e* fixé a | 
, du levier e' s’articule la bielle 

Hi, qui est articulée d’autre part sur armature du solénoide ; sur | 


pendice & 
i 


chape du levier e'; sur lay 
ine antérieure l’est placé un segment Hl! terminé en haut par un 
+ } en > 
Jan incline # qui a pour objet de degager le cliquet ¢ lorsque sa 
sualiie late! ile é vient au ie rencontrer. 
i | ’ y. ’ | | { > Fe ; ] »¥) . 
“a tLige aentee au porte-charbvon A est evidee, comme ie montre 
; 1} 4 . , 
e plan; elle se termine en haut par une platine circulaire a que 
\ , . " ; ‘ } } 
deux vis assemblent sur la partie tubulaire A; le tout o@lisse dans le 


— 


ar . . - . . | ‘ : : . " : ; : . <>) " . } ‘ 

coiller Ssuperieur @ et Louverture inierieure a embolitant ia tuge 

Sans toucher tes dents: un appendice carre a’ surmonte le tout : | 
, ‘ ) * ° 

esl renfle au Inmiieu sur deux Cotes adiacents : sur les deux autres 


cotes, deux ressorts a* fixes en bas, ouverts en haut, servent, au 


’ } , " ; ‘ , . P } 
WpPOVeT) Ges (it 1X boutons ; VIsSsCs dans if doutlle CArree a. a revier 
la direction du charbon superieur. La tige B porte une rainure 
. os. ; . ; : } ; »} ‘ ll: | ] | 
longitudinale 6 dans iupuellie GeuxX Salilles /,' de la COULSSC 3 sont 


{ Lgiigpe CS €l haut et en pas. pour empécher I _ dents de ly lige de 
porter sur cette coulisse; un disque J? placé au dessus de la tige, em- 


ee 


ie les débris de charbons de tomber dans les dentures: deux res- 


sorts tres-souples a’, 6°, en cuivre rouge, fixés sur les coulisses A’, 


=— 


3', pressent tres-légérement les tiges, afin d’empécher les rup- 
lo7S tures de contact assez frequentes dans ces appareils, qui pro- 

duisent de petits ares, d’od il résulte des rugosités qui en- 
ravent leur fonctionnement. Le montant A®, soude sur l’embase 
a‘, est isole au moyen du disque de caoutchoue durei a® fixé, d’une 
part, sur la platine superi ure a’ et. d’autre part, a l’em base a’. Au 
moyen de vis qui ne se touchent pas et ne traversent pas le caout- 
choue. 


} 


hn. A Lawaute ’ hy 1A + P Coins % y) See re 
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Le pignon C est isolé comme d’habitude; il vaut mieux isoler 
cr le .) : ls : le - icy » | , . : ' , - | i 4 * 
egaiement ceiul de ia tige b et, dans ce cas, monter ia cou isse B sur 

+ . 3 
ub disque Isoiant semodiabie a 

‘ ‘ ! | * 

2s TOUCS { 1) iT) frig) ~ il ieurs arores ¢* i 1}) pmnrenu ™ Ji 
irottement par les ressorts « jul ies pressent contre les rr ntilements 
,* ’ ’ : ’ ; +) 
hxes ¢, d; les ressorts sont tendus par les disques <@, d*, maintenus 

» | | ° I ; r } ii 
Sur ies aropres our des COUD! ~ rt) iraversentl i@urTrs doullies 


_— i. : 3 , 4 " i ™ » * . _ . 
Larbre du pignon C et de la roue C! porte une petite roue « qui 
sert au inanceuvrer le porte-ch n A au moyen du pignon c* dont 


+ 
; 


arbre traverse le tube c soude a ia piatine let porte le bouton ex- 


, > , Z 

. ' ‘ r ot : . ; ; , ' . ; . : " . . : 

lerieur e’. ann de ne gens en ie mouvement: un ressort. place 

t ’ . , ~ : + 

entre ie Douton @& et la pia nt ie pignone devage de la roue 

é except quand on npouss iton pour ia manceuvre 
: : 
. . ; } ’ 

LJarbre du pignon LD) et di L 1 ie |) traverse la platine / et porte 
direct ment te Douton ext I iu? sert &@ nan ivrer ti porte- 
= " ] — . ‘ ' . . " Se " : ’ ' 

(*j ini tT) HS : i? secotid SVSLI Gc Dius Sitmpie que iw premier, inais 
: : a 
il ébte de la sensibilité en nécessitant une certaine force dans l’un des 


pivots de larbre; on peut adopter l'un ou l'autre pour les deux 
porte-charbons, selon les conditions auxquelles devra répondre le 
régulateur. L’ailette G doit etre trés-légere; je la fais en allumi- 
nium de lia de millimetre depalsseur. 

Les bobines 7) du solénoide sont a axe cylindrique courbé eta 
joues paralléles; les fils sv enroulent concentriquement et paraliéie- 
ment aux joues: celles-ci sont visses sur un bati de cuivre 7 relié 

en i la platine I des rouages;: la traverse du milieu / re- 
Bye. colt lun des t vots de irore le larmature Ly: lautre est porte 
pur ia traverse ; quis asst mobil sur deux bran hesen retour )* 
du bati; Varbre de l’armature L porte le levier / sur lequel s’articule 
i chape inférieure de la bielle H et le double levier ?/' percé de 


’ 
: 
: 
a 


, : , : 
Chague Col gage trous a distal s égales du centre dans esquels se 


placent les crochets des ressorts & boudin qui servant a équilibrer 


larmature. et quon approcii 1 é¢lolgue du centre, selon la puls- 
| 
sance du la source electriqus 1 traverse 7? est munie de deux 
bral sen retour? sur lesq s pivotent les leviers m m'. dans 
: 

Ss Is adesqu = (7) ) = ss ~ nets Opposes des memes ressorts 
e trianel articule sure ctremité inférieure des leviers m m'. 
rend leurs mouvements so res: une vis m°,a bouton extérieur, 
engagee dans lappendice 7 nuie sur la salillie m* du lever m' et 
sert recier la tension des ressorts 


. P . . , . 
armature du soléenoide es! en fer doux plein ; DOUT ies reculateurs 
4 ; 


exposes a des oscillations, il est pret rable de la faire en fer creux de 


2 millimétres d’épaisseur; le levier/ porte plusieurs trous pour régler 


amptitude de l’are dallumag 

Lorsque le courant ne passe pas, l'armature I est attirée par les 
ressorts et rétrograde de 36.4 37 degrés, jusqu’a ce qu’elle rencontre 
les branches transversales /* du bati; le levier e' est ramene par la 
| ’ 


bielle H, jusequ’é ce que la saille & du cliquet c* rencontre le plan 
incliné h qui le dégage des dents du rochet; il se maintient soulevé 
par le segment H!' et les charbons arrivent au contact. Si l’on 
établit le courant, armatu e esi attiree par le solénoide, le levier e' 


’ 


remonte, son cliquet sengag gagans les dents de la roue a rochet, fait 
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rétrograder tout le rouage et sépare les charbons; 4 mesure qu’ils 
s'usent l’armature et le arma ——— jusqu'a ce que le cliquet se 


souleve de nouveau et permitte leur rapprochement, que continue 
ainsi proportionelleme on a leur usure. 
L580 Lattraction de l’armature du solénoide augmente assez 


reguliérement a proportion de son engagement dans les bo- 
bines dans les limites ou sa course est indiquée Pl. 1; les ressorts 
doivent @tre combiués en force et suanene pour l’équilibrer en 
marche le plus possible dans toutes ses positions, en emadl ad la 
source d’electricité et d la quantité que passe dans un are moyen ; 
des ressorts de fil de laiton tres ecroul, de +t de millimétre de di- 
amétre forme 3 rs dix huit spires de centimetre de diamétre exte- 
rieur, passes dans les trous extrémes des leviers /' 2; m m' fone- 
tionnent trés-bien avec la machine magnéto-electrique de Gramme 
dite de cent hecs Ms ramenée de deux trous vers le centre de l’ar- 
mature, ils fonctionnent également avec une forte pile dite de Bun- 
sen de quarante éléments, le fil des bobines faisant quarant e-sept 
tours sur chacune d’elles; leur tension est du reste réglée defini- 
tivement et modifiée selon le besoin par la vis m*. Les deux res- 
sorts ne sont pas indispensables; ils contribuent ala régularité en 
equilibrant leur pression sur l’arbre de l’armature ; on peut, pour 
simplifier, n’en mettre qu’un seul de force double. 

Pour donner le maximum d’attraction, les fils sont enroules en 
selis Inverse sur les deux bobines, en prenant les deux points n pour 
départs. Il est utile d’équilibrer la bielle H et Je levier e' en met- 
tant un contre-poids de cuivre sur la branche L' de Varmature. 

L’enveloppe O est en cuivre ondulé dans un but de légéreté elle est 
fixée au moyen de vis aux platines [ I'; elle porte des évidements 
verticaux o 0’. pour le passage des arbres des boutons de mMmanceuvere, 


et une ouverture o? pour l’insertion de la vis de réglage ; les con- 
tacts extérieurs sont établis comme d’habitude. J’obtiens des 
bobines de construction economique en remplacant les fils super- 


poses par une hélice unique composée de disques minces a, Fig. 2, 


coupés sur un rayon et soudés l'un a l'autre a l@tain avee croise- 

ment amine! a’. de maniere a former uni conducteur continu 
1581 compose dautant de tours qu'il y a de disques; les spires 

sont iso] ees par de S di Sf jue > de pi ple a d’¢ etotfe mince de sole, 
coupes de méme et collés d’ cans maniere continue sur les spire S$; 
une de S$ Joues de ces bobines doit @tre mobile et fixée avec des vis 
sur la tuyau central apres placement du conducteur; ce tuyau est 
également revéetu de matiére non conductrice. 

La figure 2 bis montre le méme genre de bobine ave ec spires amin- 
cies et Glargies vers l’axe, de maniére a garder la méine section et 
disposées selon le rayou de la courbe. 

La hgure 3 represente un electro-aimant s pivoteé entre les pdles B 
disposés pour corriger les effets de la loi d’attraction; les pivots de 
l’arbre de l’armature sont portés en avant par la traverse de cuivre 
C vissée sur les noyaux de fer doux B, et en arriéresur une branche 
recourbée 5', 5° qui se visse sur l’appendice 6 de la traverse; le levier 
de cuivre D se comporte comme le levier J, figure 1, et l’arbre est 
muni, en avant du levier /, de la méme figure, recevant les ressorts. 


SNA a le al eg: 
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Longueur de bobine, 5 centimétres; de la saille des noyaux, 18 mil- 
limetres ; largeur de l’armature dans le sens de l’axe, 15 millimétres. 
Les rouages sont figurés par de simples traits indiquant leur dia- 


? 


metre et lour épalsseur ; le rochet seul a quelques dents tracées. 


Certificat en Date du 30 Décembre, 1875. 


La planche I représente diverses modifications qui rendent plus 
pratique l’employi des regulateurs de lumiere électrique. 

Je preserve complétement la cremaillére du charbon inférieur de 
l’atteinte de tous debris. ell | enve loppant d’une cloche Mmitice & Vissee 
sur sa partie Supericure et se mouvant autour de sa coulisse A’, ex- 
haussée de toute la longueur du charbon 

La projection des débris de charbons incandescents pouvant 


loS2 étre dang reuse dans bien des cas, } entoure le porte charbon 


inférieur d'une gaine métallique B supportant un demi-globe 
de verre C C' recouvert d’un abat-jour metallique D; dans certains 
cas, le verre sera clissé ¢ hi met illique mince et a matlles assez 


larges pour he pas inter eptel sensiblement la lumuére, attaché a 
lanneau de metal c qul recouy rt le demi-globe et revetant au besoin 
la partie cylindrique C’ engagée dans le tube B' s'y engage a frotte- 
ment assez fort pour la maintenir aux diverses hauteurs od l'on 
voudra placer le globe. L’abat-jour peut-tére retenu sur le globe par 

trois ou quatre griffes Glastiques 
Pour permettre l’employi de charbons positifs d'une grande lon- 
gueur, J adapte au porte-charbon supérieur E un support a déclenche- 
ment EK, I', F?, qui soutient le charbon vers son milieu et souvre au 
moment voula pour éviter la combustion; sur la cloche E, fixée 
avec des vis sur le porte-charbon FE s’articulent les deux branches 
i! F2- des ressorts a torsion en fil d’acier f sont soudes sur leurs 
pivots qui sont fixés aux branches et tournent avec elles dans leurs 
chapes f'; ces ressort son fixés, d’autre part, aux saillies f? placées 
au sommet de la cloche et de maniére a tenir les deux branches F', 
est un levier U articulé 
en g, et dont le petit bras recourbe g' retient la dent A de la branche 
I. lorsque les deux branches sont ramenées sur le charbon |: la 
suilie F2 de la branche F s’engage alors dans un évidement corre- 
spondant de la branche F*; le’extrémité opposée g’ du levier est en 
suite engagée dans l’entaille de la bascule / articulée sur la E! et le 
{ 


Loutconstitue un support tres rig le dans le sens horizontale ; lorsque 
| 


I: ~ouvertes en lone droit , SUP ia branche I 


ie c larbon est suftisamm< ni at oe ndu. la bascule / rencontre la saillie 
m' du montant m fixé en m° 4 la coulisse Kk? du porte-charbon ; le 
bout du levier C est dégagé, les branches F', F?, sécartent sur l’im- 


pulsion des ressorts f et les charbons continuent a s’approcher. 
f* cheville qui empéche la projection du levier C 
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1583 COMPLAINANTS Exuipit CARRE TRANSLATION. 


Patent No. 98122, dated February 10th, 1873, to M. Carré, for im- 
provements in the production and use of electricity. What fol- 
lows is a certificate of addition, dated November 29, LS75. 
Plate 1, figure 1.—The elevation and plan of a regulator furnished 

with a solenoid, as already described, and with some modifications. 
In the elevation, the plate I’ of the plan is removed. ‘The plan 1s 
a section through the line 1 2 of the elevation; various sections are 
indicated by cross-lines. ‘The carbon-holders A A’ B have toothed 
rods engaging the pinions C D on the axles of the wheels C’ D’. 
These two wheels bear against the pinion E, which governs the wheel 
I’ and the rachet wheel F. The wheel Ek’ engages the pinion with a 
fan, G. On the axis of the pinion E is a hollow arbor, e, to which is 
fastened a lever with a projection, e’, which carries the pivoted paw! 
e, having a lateral projection, e®. The pawl is pressed against the 
teeth of the ratchet wheel by a very light spring, e’*, fixed to the tever 
which is in connection at its other end with the armature core of 
the solenoid. On the anterior plate is placed a segment, H’, termi- 
nated above by an inclined plane, A, whose object is to disengage 
the pawl ¢? when its lateral projection e° strikes against it. 

The toothed rod of the carbon-holder A’ is cut away, as the plan 
shows. It is terminated above by a cireulated plate, a, fastened to 
the tubular portion A by two screws. The whole glides in the upper 
cellar a’ and the lower opening a®, enclosing the rod without touch- 
ing the teeth. A square appendage, a’, surmounts the whole; it 
bulges out at the middle on two adjacent sides. On the two other 

sides two springs, as fixed below, free above, serve by Means 

1584 of two buttons, a’, screwed inte the square dowel a’®, to regu- 

late the direction of the Upper carbon. The rod B has a 
longitudinal groove, 6, in which two projections, 5’, from the hollow 
guide are engaged above alii 

the rod from running over this guide. A dise, 0°, placed above the 

rod, prevents the waste of the carbons from falling into the teeth 

‘Two very Hexibl Springs, a” bh’ of copper, fixed 1) the guides A’ 3’. 

press very rently upon the rods in order to prevent frequent rupt- 

ures of contact in the apparatus, from which little arcs would result, 
thus causing roughness which would interfere with the action. The 
support A®*, fixed upon the base a‘, is insulated by means of a disk 
of hard rubber, a®, fixed, on the one hand to the upper plate a® and 
on the other hand to the base a’, by means of screws, which do not 
touch each other and do not pass through the hard rubber. The 
pinion C is insulated in the ordinary manner; it is better also to 
insulate that of the rod B, and in this case to mount the guide B on 
an insulating disk similar toa®. The wheels C’ D’ are movable 

upon their axes and maintained with friction by the springs ¢ d, 

which press against the fixed projections ¢ d. The springs are 

stretched by the disks c? d®, kept upon the arbors by pieces which 
traverse the socket. 


FE LO 0h ME LOOT EEN mE ES pie Ton pate ae, ‘sige 
Boise stig eae AEE: «cde a ape ato 


e’. To the end & of the levere’ is articulated the connecting rod H, 


| below in order to prevent the teeth of 


ALLER EA 
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The arbor of the pinion C aud of the wheel C’ carries a small 
wheel, c’, which serves to adjust the carbon-holder A, by means of 
the pinion c*, whose axis traverses the tube c’, fixed to the plate I’, 
and carries the exterior button c®, so as not to interfere with its 
movements. A spring placed between the button c* and the plate 
I’ holds the pinion c* disengaged from the wheel ec’, except when 
the button is pushed to operate it. The axis of the pinion D and 
of the wheel D’ traverses the plate | and carries the exterior button 
d°, which serves to adjust the carbon-holder B. The second system 
is more simple than the first, but there is a loss of sensibility, since 

it necessitates a certain force in one of the pivots of the axis. 
LoSS We nay use one or tha othe r for the two carbon-holders, uc- 

cording to the conditions to which the regulator should re- 
spond. The fly Gshould be very light. I make it out of alumin- 
ium, from } to ~y of a millimetre In thickness. 

The coils of the solenoid have a curved cylindrical axis and par- 
allel faces ; the wires are coiled concentrically and parallel to the 
faces. ‘These are screwed upon a brass support, 7, connected at 7’ 
with the plate I of the wheel-work; the transverse ptece in the 
middle 7? receives one of the pivots from the axis of the armature 
l.; the other is carried by the transverse piece 7°, which 1s attached 
by two projecting pieces to the frame ; the axis of the armature L 
carries the lever J, to which is articulated the lower joint of the con- 
necting rod H and the double lever /’, pierced on each side with 
holes at equal distances from the centre, in which are placed the 
hooks of the helical springs which serve to hold the armature in 
equilibrium, and which are placed nearer to or farther from the 
ceitre, according to the power of the source of electricity ; the trans- 
verse piece 7° is furnished with two recurved branches 7°, to which 
are pivoted the lever m’,in the holes of which are placed the op- 
posite hooks of the same springs the bar m? articulated to the lower 
end of the levers m m’ canses their movements to be integral ; a 
screw m® with an outside head works in nut 7*, resting upon the pro- 
lection m'* of the lever m’. and serves to regulate the tension of the 


springs. The armature of the solenoid is of solid soft iron ; for regu- 


lators exposed to jarring it is preferable to make it of hollow iron 
about two millimetres in thickness; the lever / carries several holes 
Serving to re ulate the | ngth ol the ure. When the current does 
not pass the armature cone I is pulled by the springs and moves 
backward 36° or 37° until it meets the transverse arms 7* of the 
support; the lever e’ is pushed backward by the rod H until the 
projecting, piece e° of the pawl e& meets the inclined plane A which 

ifts it from the teeth of the rack; it is kept raised by the seg- 
L586 ment HH’ and the carbons move into contact. If we close the 

circuit the armature is attracted by the solenoid, the lever e’ 


’ 
—_— 


‘moves upward, its paw! engages in the teeth of the ratchet wheel, 


pushing the wheel backward and spreading the carbons; in pro- 
poruon as they wear away the armature and the lever e’ move back- 
ward until the pawl is raised anew and allows them to approach, 
which continues thus in proportion to their consumption. 


ne 
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The attraction of the armature (core) of the solenoid increases 
quite regularly in proportion as it enters the coils within the limits 
of its path as indicated in plate 1; the springs should be adjusted 
in power aud in length to balance its motion as much as possible in 
every position with regard to the souree of electricity an to the current 
which passes with an are of mean length; stiff springs of brass wi re 
19 of a millimetre in diameter, formed of 18 whorls of one centi 
metre in outside diameter, passing through the extreme holes of the 
levers l’ ? m m’, work very well with the Gramme magneto-electric 
machine of one hundred burners (so called) ; placed in the two holes 
nearest the c entre of the armature, they also work with a strong bat- 
tery as that of Bunsen with 49 cells, the wire of the coils making 
47 turns upon each of them ; their tension is also properly regulated 
and modified at will by the screw m’. ‘The two springs are not in- 
dispensable. They contribute to regularity in making a balance by 
their pressure on the axes of the armature; we may for simplic- 
ity make use of a single one of double strength. 

To give the maximum attraction the wires are rolled in opposite 
directions on the two coils, starting from the two points n. It is 
useful to balance the connecting 1 rod He and the lever e’ by placing 


a counterpoise of brass on the arm L/’ of the armature. The en- 
velope O is of corrugated brass in order to give li ahtness; it is fixed 

by means of a screw to the plates [ I’; it has vertical open- 
1587 ings, 0 o’, fi r the passage of the axes of the adjusting buttons 


and an o} dover o*, for the insertion of the regulating screw 
the exterior contacts are arranged in the ordinary manner. I con- 
oma coils of “avis onstruction by replacing the superposed 
wires by a single helix com pose d of thin disks, a®, cut along a radius 
and soldered to one another along an oblique section, a’, in such a 
manner as to form a continuous “condue ‘tor composed of as many 
turns as there are disks: the Wi hole are Insulated by disks of paper 
or of thin silk cut in the same way and gummed continuously upon 
the whorls; one of the faces of the coils ought to be movable and 
attached with screws to the central tube after fixing the conductor; 
the tube is also covered with a non-conducting material. Figure 2 
shows the same kind of coil with whorls made thinner and broader, 
with theaxisin such a way as to keep the same section and arranged 
according to the radius of the curve. 
figure 3 represents an electro-magnet, A, pivoted between the 
poles Ly, so plac d as to correct the effects of the law of attraction : the 
pivots of the axes of the armature are carried in front by the brass 
transverse piece C screwed into the soft iron cores B, and behind by 
a recurved piece 0’ b?, which is screwed upon a piece, 6, attached 
the transvers¢ oan the brass lever D acts like the lever J, figure 1, 
and the axis is furnished in front with the lever L of the same figure 
e spring s: the length of the coil, 5 centimetres: of the 


_ 


recelVing t | 


projection from the cores, 18 millimetres; the breadth of the arma- 
ture in the direction of the axis, ld millimetres. 

The wheels are figured by simple lines indicating their diameter 
and their thickness; the ratchet alone has some of its teeth traced. 
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1588 CoMPLAINANTs’ Exuisit Hjorta SpscrricatTion or 1848. 
A. D. 1848. No. 12295. 
Applications of electro-magnetism as a motive power. 
Hjorth’s Specification. 


To all whom these presents shall come: 


[, Soren Hjorth, heretofore of Jewry street, Aldgate, in the city of 
London, but now residing at No. 2 Shaftesbury Crescent, Vauxhall 
road, Pimlico, in the county of Middlesex, send greeting: 


Whereas her present most excellent majesty, Queen Victoria, by 
her royal letters patent, under the great seal of the United Kingdom 
of Great Britain and Ireland, bearing date at Westminster, the 26th 
day of October, 1848, in the 12th year of her reign, did for herself, 
her heirs and successors, give and grant unto me, the said Soren 
Hjorth, my executors, administrators, and assigns, her special li- 
cense, full power, sole privilege and authority that I, the said Soren 
Hjorth, my executors, administrators, or assigns, or such others as I, 
the said Soren Hjorth, my executors, administrators, or assigns, 
should at any time agree with, and no others, from time to time and 
at all times during the term of years therein expressed, should and 
lawfully. might make use, exercise, and vend within England, 
Wales, and the town of Berwick-upon-T weed, and in the islands of 
Jersey, Guernsey, Alderney, Sark, and Man, and in all her said 
majesty’s colonies and plantations abroad, my invention of “certain 
improvements in the use of electro-magnetism and its application 
as a motive power,and also other improvements in its application 
generally to engines, ships, and railways,” in which said letters pat- 

ent is contained a proviso that I, the said Soren Hjorth, should 
1590 cause a particular description of the nature of my said inven- 

tion and in what manner the same is to be performed by an 
instrument in writing under my hand and seal, to be enrolled in 
her said majesty’s high court of chancery within 6 calendar months 
next and immediately after the date of the said in-part-recited letters 
patent, as in and by the same, reference being thereunto had, will 
more fully and at large appear: 

Now, know ye that, in compliance with the said proviso, I, the 
said Soren Hjorth, do hereby declare the nature of my said inven- 
tion and in what manner the same is to be performed to be particu- 
larly described and ascertained in and by the following statement 
and the drawings therein referred to—that is to say: 


(Here follows diagram marked p. 1589.) 


My invention relates to certain improvements in the use of electro- 
magnetism and its application as a motive power for general pur- 
poses and also to certain improvements in the application of electro- 
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’ , noe . x} , — 
magnetism to engines, Ships, ana \raliways. In this specincation the 


' 


: ’ s } ; 
' —T. ‘ ' ‘| esa?) ; ; ' i . j . 7T.. aca | , 4 . 
word magnet, UbLeSS OLNerwist qaenned, is used venerically. to s Oonity 


; ’ ““ ’ wo 
" " . toys . . sy | > 7 a 
either a permanent magnet or metat or othe substance made mag- 
hetic DY a current OF electricity My improvements in the use ol 
“ ‘ . ‘ 
’ : , | ' | 
electro-magnetism and its ippliication as a Motve power tor veneral 


. rs _ . 
Cul or rotary motion ot magnets or electro-macnets \I\y l] Cll iT) 
CONSIStS 1h ODLALINHINE such power bY means ol magnets or eiectro- 
} — ' — _ ;, , 
magnets, both fixed and movabie torm, and arranged lth SUCH Way 
ti 1 Poyedy cy 7 ry erat ot ti re m\ iinlea err} | ’ : rr yea 9 zs 
iiait (| sh iad ge Liat iat Pil ii Lil ete cabvi LWIA IeL O} magnets, s Pri Lact ut 
,\ 7 ’ ’ j :% ‘ , | . » ' 
points or parts of the surat Of the movabvie magnet or macnets, thi 
’ ° ’ ; = 
+ .% = ’ 4 " | (ve ’ . 
MNeTALI CUPVALUTeS O] Liie POIs ol Line Several MOVADIC IN bh le@Ls 
] } | . , ] ¢ > | 
shall rf ] it? i} SCUOUPAVELS and SUCCCSSIVeELY LO ACL UDON O!} ) ited 
: + 
upon DY Lil separat pots Or Darts Of the surtiace or po 3 Of Uli 
. * 
: yi) ’ yi ’ +} lic ; rity | ; . ‘i 
Ti) xX¢ i Ti) as? iat ‘i Mav i _ vill Thi ii i tll a ‘4 . t Lil S\) ei 
attraction or repulsion oT one point or part of the suriace or poie 
+ & : 
ie } ; } i Be } thy -_ . st ¥ ? ’ — ’ ‘| ye 
Siiciil r4 rPOlLli~Wwead Up VY i ALLTUCLION O| Pepurision oO} cALICPLLICI 
i . 
-«()1 ] er ; } : } : ind ;' 
lovl point or part of the suriace or pole, so that a rotary or recipro 
é * 
ee ; « _ :) , lider “ls 1 ;7 ne } ’ y* « yy" , ~ | ’% rf 
cai action may be ebtalned and sustained over a greater iength 
* »* ] .% Beni 4] oY | ’ ; ' | ,se? , F P , * ' i+ 
of stroke or circuit than by the SIMD p ue iction OL magnets or electro- 
™ e . ] . i : ll » « . 5 
marnets arTrTan?’gea Il Lhe ordinary manne! 
I +1] >} 1, wit > I , 2er he Le ’ ur ° vit } bya ] Fr | — *’ 
it Wilt LOW proceed LO 1iiustrate my nVention vy aescribing Som 
} ; " | ’ _ ‘ ] ee | 
oft the torms ol ipparatus OY which 1b Nav De Carried out 
+ | , 
‘ ) ° ) ) \ ’ ' . sy? . " , ' 
mrure | represents thy erevation oF the engine made on toils 


principi and neure ¥ ad St ection of the Same engine, aa is tl hors 


; " ' } ; } . ? ) - - 
shoe-lormed hollow magnet. conical on the inside, ecolled With « })- 


} P j 7. ; ] , rt » hl } | yy 71 
Lhe eentre WILT) suitable veaATINGS an | piumbel DiOocKS, as SHOWN 1k 


: ee 
tne drawing. in the interior of this Inagnet 1s fixed a number ofl 
} } } ' } } } } 
conical rods of dilferent tengths. ee is another horseshoe-formed 
] ] . . } } 
magnet, conical O! the outside, w! h apertures corresponding LO Uli 
} } F 4 } : a 
conical rods In the niagnet ad a likewise coiled with wire 
rERY . } ° : ] ) ; ] ; ' j } 
fhis magnet moves on the guide rods dd, which are connected 
at ? ‘ } n H | ’ j ’ ; a] 
together at the top bY means oT the crass-nhnead é¢ and taste ia i 
, ’ ] ‘} ] j > F 
bottom ol tne macnet aa Lia vwulde rods may aiso be fixed to thi 
mac l cand eurded DY roiiers, as represen ed In hgure Sa 
connecting rod fixed to the magnet ce¢cin the centre g and at thi 
Crana pl bV means O! a strap or any of the usual Nethods 
are C1 cs fixed on the shalt &, which works 1n bearings /, sup] ed 
— as ee | fj haft L: cae , 
on the trame m-: nisa tiv wheel fixed on the shatté&:’ ois ae 
| ’ } 2 ° » 
mututo} » Change the electric current as re julread, Slmliar ] 
, ’ es 
i} (if 7) WOPrRITDY {)} Lie i ‘ i] ‘y Vioive oO] il SLCUTII-€! rile, “atrie Ii) i 
; } ’ ; 
1 similar way by an eccentric, p, and eccentric rod. The n 
’ | ae 
ne engine may be reversed DY the use OI a supplemental ¢ 
, 
Li ‘ 
Lhe vovernor 7 serves to recuilate the prope r SUPPUY of the elect: 
| ‘ . 
_ of ‘ 4] . , 17 - = 4 es09 on $4 " ‘ — Ty . =e OF + 
currel to the commutator oo. as hereinaiter descrived. ne currel 
] | _ , . . : » os : . : i } 
after being regulated by the governor, Is introduced, through th 


; 
lone . 


commutator. Into the helix of wires coiled round the m: 
1592 aa,and thenee through the conducting wires to the helix or 
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coil of wires surrounding the magnets cc; thence through 
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conducting wires to the battery or by the reverse cour 
ound convenient. As soon as the electric fluid fro 
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termed, in steam-engines may be obtained. dd isblack lead, which 
may be let into the insulating medium to facilitate the conduction 
and at the same time to act as an anti-friction. The whole appa- 
ratus or commutator may be enclosed in an air-tight box, with a 
glass lid or cover. The slide rod working through a stuffing-box 
where large batteries are required for producing a sufficient quan- 
tity of electricity to work powerful engines, a compound commu- 
tator or several commutators may be employed, each being con- 
nected with a certain number of cells and a certain number of coils. 
By this means the destruction of the conducting points of the com- 

mutator will be avoided ; the governor may act so as entirely 
1594 to detach one or more of the commutators, and so throw off 

the cells of the battery communicating with such commu- 
tator. 

Figures 4, 5, 6, 7, and 8 represent some of the many variations in 
the form and shape of the magnets aa andce which may be adopted 
for the purpose of earrying out my improvements in the use of elec- 
tro-magnetism. 

In figure 4 the coil of the magnet c is surrounded with a sheet- 
iron casing of a conical form corresponding with the interior of the 
Inagnet a a in order to obtain a greater attractive surface and to 
make the poles of this magnet more effective. 

Figure 5 is an enlarged view of the magnets aa andecin Fig. 1. 

igure 6. In this figure a long stroke and great attractive surface 


are obtained by placing a spiral-shaped surface in the interior of 


the magnet a a and corresponding grooves or apertures in the mag- 
net cc. By this arrangement the magnet c will act or exercise an 
attractive power on the successive points of the spiral-shaped surface 
before mentioned in the same manner as the magnet cc acts on the 
rods of different lengths placed in the maguet a a in Fig. 1. 


igure 7 represents a magnet, c, consisting of taper ribs of wrought 


iron of different lengths arranged round a coiled central magnet, 


with intervals between them so that the corresponding ribs placed 
round and inside of the hollow-coiled magnet a may pass between 
the ribs of the magnet c, after being attracted by the same. 

Migures 4a, 5a, 6a,and 7a represent horizontal sections of the 
magnet ain the corresponding figures 4, 5, 6, and 7. 

igure 8 represents a horseshoe magnet, a, each leg of which is 
divided into two pieces inclined on the inside, and with grooves in- 
side to receive the wires, which are coiled, as shown in 8a, by the 


red lines, the current passing in the direction indicated by the ar- 


rows. ‘The magnet cc is in this case not coiled with wires, 


1595 being a permanent magnet. I do not confine myself to the 

use of wrought iron inthe magnets or armatures, which may 
be made of east iron or other metals or substances which nay be 
made magnetic. It will also be obvious that the repulsive as well 
as the attractive powers of metals or other substances may be ren- 
dered available for the same purposes by means of apparatus con- 
structed and arranged in a manner similar to that herein described. 
The motive power obtained by the arrangements above described may 
be employed for all purposes in which power may be required by the 


®) 


2 
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addition of the ordinary apparatus used for such purposes. Thus 
the power may be rendered applicable for raising weights and especi- 
ally for raising the ram ofa pile engine ora heavy hammer. In these 
cases I should prefer applying a magnet constructed according to 
my arrangement immediately over the ram or hammer connected 
with it by a rod, chain, or rope, and moving with it in guides. 

On the side of the frame or guide adjusting tappets would be 
fixed, by means of which the connection with the battery would be 
cut off at any required portion of the stroke. 

figures 9 and 9a represent an arrangement by which magneto- 
electricity 1s produced in an electro-magnetic or common locomotive 
for the purpose of magnetizing the wheels and thereby increasing 
the adhesion ; aa aare horseshoe-formed permanent magnets placed 
so that the inside part of their poles faces a certain number of pieces 
of soft iron or electro-magnets, b bb, fixed between the spokes of 
the wheels. As soon as the wheels are set in motion electricity is 
induced in the cvils surrounding the pieces 6, and passes from thence 


= 


to the coils surrounding a ecvlinder of sheet iron, c, fixed between the 
wheels. By this arrangement the cylinder as well as the wheels 
will, of course, be magnetic, and the magnetic power will be in- 
creased in proportion to the speed of the wheels, giving thereby an 

increased adhesion proportionate to the slipping which may 
1596 take place from want of weight or any other cause. The elec- 

tricity produced in this way may also be made available for 
moving the engine itself by a number of electro-magnets fixed to 
the wheels of the engine or carriages and so revolving by the motion 
of the train, and brought within the action of fixed permanent mag- 
nets, the electricity produced being conducted to the electro-magnetic 
engine as an auxiliary. 

By means of arrangements similar to those first described an aux- 
iliary power for stationary or marine engines may be obtained from 
the magneto-electricity developed by the revolution of fly wheels 
and paddle wheels and drums on working wheels. 

Figure 10 represents another form of commutator or governing 
generator; @ is the centre or shaft of one set of Inagnets In an oseil- 
luting engine, constructed, as in‘figures 1 and la, on a shaft worked 
by a connecting rod and bell crank in a common reciprocating en- 
cine. To this shaft in each set of magnets is fixed an upright lever, 
b. with two horizontal levers cc’, at the ends of which are two cups 
f and f’, with the syphon or tube like the common syphon cups used 


for lubricating machinery. 


Below these levers two metallic springs d d’ are fixed to two pieces 
of wood e e’; the springs are adjusted for the proper amount of 
“lead” by the said screws A hh’, and serve as conductors from the 
battery to the magnet coil. The lever c and spring d are for the 
forward motion of the engine, and the spring d is so set that the end 
of the lever c is brought into contact with it just before the crank of 
the engine reaches its “top centre.” By this means the electric cur- 
rent from the battery is conducted from the spring d to the levers ¢ 
and 6 and so to the magnet coil, and the power of the engine is ex- 
erted for the down stroke on the side in question. A corresponding 
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action takes place in the springs and levers connected with the oppo- 


site set of magnets. poate the forward motion of the engine 


1597 ~=stthe springd’ is kept completely clear of the motion of the lever 


c’ by means of a .tappet or cam w’ or any ordinary mechanical! 
arrangement. A corresponding arrangement, w, is adapted to the 
other spring d, and in working the engine the two tappets or cams 
may be worked by One handle, so that the spring (I shall be de- 
pressed out of way and the spring d’ released into action, and thus 
the motion of the engine be reversed. In order to avoid the spark 
and to facilitate the communication of the electric current from d to 
cor d’ toc’ diluted sulphuric acid is constantly allowed to drop from 
the syphon cups f and f’ through the tubes g and g’ by means of a 
wick to moisten the surface in contact. A similar arrangement 
being ap )) lie d on the ot riigs ad- 
justed so that the touc hing point or surtace of the lever on one side 


ther side of the engine and 


of the engine does not — angie ae oI spring before com- 
munication is established « .other side of the engine. the same 

} ' ’ ' 1 — . 
result ssiieaiiniaa temas = a ly deseribed in the other form of 


comniutator. 

igure 10a represents a side elevation, and figure 105 and figure 
l0c a plan and section of an arrangement by which a rotary motion 
with a constant and direct pull and succession of polarities can be 
obtained, being one of the modes in which my invention can be 
applied in and for the construction of a rotary engine. aaaaaa 
are the stationary magnets here represented as rods of dil 
lengths, put together in such a way that they form a case wit! 
towards the centre for the arms ol the movable magnets bbb 
the sald rods are to be fixed in such a wav that thev do not touch 
one another, and their ends or surfaces form angles with the di 
tion of motion of the movable magnets 

These are to be placed at such a distance from one another and 
in such a way that one set of magnets commences to exercise its 
power before the current passing -round or through the other 1s 

broken, in order that a constant flow of electri city may be 
1598 maintained without the current from the battery bein; 

broken. ‘The change of the current can be produced by 
modification of the common arrangement of a evlinder of metal 
worked by a shaft and inlaid with some non-conducting materia 
from which the conducting wires extend to the coils surrounding 
the magnets. 

Figure 11 represents an arrangement by which a semicircular mo- 
tion ora rec iprocal rotary motion can be obtained, which may be ton- 
verted into a rotary motion by cranks. a 1s the stationary and / 
the movable magnet. The | oles of the stationary magnet form 


jz 


; 


Cuses, the interior sl les of whi eh, or thneir poles, if built of several 
bars, form angles with the direction of motion of the movable mag- 


net. In the said cases may be placed rods of different lengths with 
corresponding apertures in the movable magnet. The current may 


be broken In the same way as described in the oscillating engine 
represented in the drawing. ‘Two sets of magnets will be ordinarily 
required, working In Opposite directions. 
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Having now described the nature of my said invention and in 
what manner the same may be performed, I wish it to be under- 
stood that lam aware of various attempts having been made to obtain 
movve p wer by means ol electro-magnetism. [ do not, therefore, 
claim as of my invention the exclusive use of electro-magnetism, 
nor do I claim the exclusive use of the several parts of the appa- 
ratus and arrangements hereinbefore described and referred to except 
when the same are employed in connection with and for the pur- 
poses of ny said invention, and I do hereby declare that what I 
claim as the invention intended to be secured by the said letters 
patent is as follows: 

Firstly. I claim the constructing, arranging, and combining mag- 
nets in such a way that they exercise their attractive or repulsive 
power mutually by a continual and direct attraction or repulsion 

upon points presenting themselves successively during the 
1599 whole stroke in and for the pro luction of motive power by 
means of electro magnetism 

Secondly. | claim the r rulialing the current of the electric fluid 
by allowing the same to pass through bodies with surfaces of differ- 
ent dimensions touching or rubbing upon one another in such a way 
that the areas of the said surfaces are diminished or inereased by 
being moved by a governor, thus allowing a greater or smaller 
supply of the electric fluid to pass, according to circumstances, in 
and for the production of motive power by means of electro-magnet- 
ism. 

Thirdly. I claim the changing the direction of the current by 
means of a commutator construct d, “as above described, in the use 
and application of electro-magnetism as a motive power. 

! | electro-magnets adapted to and in 


Fourthly. | claim the us 
combination with engines and earri iges on railways, as above de- 
scribed, for the purpose of increasing the adhesion of the wheels, 
and as an auxiliary pow r for engines on railways, or stationary and 
marine ¢ ngines, as above di scribe cd. 

Fifthly. I claim the arrangements, hereinbefore referred to, for 
producing a rotary motion by a direct pull or thrust and continual 
succession of polarith Ss AS AUOVE described. 

Sixthly. I claim the arranging and combining magnets con- 
structed. as herein described, so that a semicircular motion or a 
reciprocal rotary motion ol the movable magnet may be obtained 
and the power transferred thence either directly to the work or 
through cranks and connecting rods to a revolving shaft. 

Lastly. I claim the combining the several arrangements herein- 
before described and referred to for the application of electricity as 

a motive power to engines, ships, and railways. 


1600 In witness whereof I, the said Soren Hjorth, have hereunto 
set mv hand and seal this 18th day of April, in the year of 
our Lord 1549. 
(Signed) SOREN HJORTH. [t.s.] 
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And be it remembered that on the 18th day of April, in the year 
of our Lord 1849, the aforesaid Soren Hjorth came before our said 
lady the queen, in high chancery, and acknowledged the specifica- 
tion aforesaid and all and everything therein contained and speci- 
fied in form above written, and also tlie specification aforesaid was 
stamped according to the tenor of the statute made for that purpose. 

Enrolled the 26th day of April, in the year of our Lord 1849. 


CoMPLAINANTS Exuipit Instructions To Dayis, Aprit 141TH, 1883 


Boston, April 14th, 1883. 
Mr. F. A. Davis, electrician Brush Electric Illuminating Co., New 

York, N. . ¢ 

Dear Sir: Herewith there will be delivered to you a lamp known 
in the pending suit of the Brush Company on the lamp patent as 
the Franklin Institute lamp, except that a new rod has been sub- 
stituted for the old one. 

[ wish you to put this lamp in operation with the Franklin In- 
stitute dynamo now at the Elizabeth-street station, adjusting the 
dynamo for low resistance, and let the lamp be burned in this way 
for at least six hours every day continuously until further advised. 

Please oversee its operation yourself with as little interruption as 
possible, and note 1n a book every irregularity which you observe 
In its operation. 

Note particularly any rising of the clamp from the floor occurring 
at the time of starting the lamp or whenever such rise occurs dur- 

ing the burning of the lamp. Note down in your book the 
1601 amount of such rise, the length of time before the clamp de- 

scends to the floor, and exactly how the lamp behaves after 
the clamp leaves the floor and before it returns. 

Yours truly, CAUSTEN BROW NE. 


as 


CoMPLAINANTs Exurpit Recorp or Davis’ ExperIMeNts. 


Klizabeth St.. Station “ B.’ 


i a = 


Brush Electric Ill. Co. of New York. 


New York, April 23d, 1883. 
The Brush Franklin Institute lamp with Brush Franklin In- 
stitute dynamo.—Dynamo arranged for low resistance, its four bind- 
ing posts being connected thus: 


a 
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Lamp arranged with coils in parallel circuit, the peg commutator 
being arranged thus: 


BE ANT (DA 
\ U/ 


The adjustable stop °{; inch above top of clamp; flexible wire 
electrically connecting upper carbon rod with its lower bearing ; 
carbons 7; inch copper-coated. 
lst Day. | 
Sustaining springs with their lower ends } inch above the floor. | 
: 
1602. APRIL 23p, 1883. | 
§.30 a.m. Started with closed circuit; clamp barely left | 
the floor and returned quickly to it. 
Revolutions of dynamo... .....-<<ees cesee “a 
AMIDETES..won cone co ents cntnennnnesseeenn 17.1 
Wendin see pees Coeces coceeoeewess coeeee 18.9 
BIO nw cccnn scenus acasneunennss ae 
o jurning steadily; clamp on floor. 
- J.30 a. m. Lamp burning well; clamp on the floor. : 
Revolutions, GYNAMO ....ccasndestecocndbales 700 
Ampéres ee 7.1 
VGEED acs cnc ccnccecwtipeipsiennineaiaed 4.1 
A re, oe INGER «ccc onsaew deities * 
10.30 a.m. Lamp burns steadily; good light; clamp on 
the floor. 
RevVolwutsens, GYNAMOS . 2.00 connnseneswanediien 680 
AREDSIES ccna. wcnenanen: esate: dipeiianeinn smgecmaniiliaalins 17. 
VGEED coco coccnnnecacunensnneein 14.1 
BEG inn nnnmanan oe @.amves somnesinteepenanmnaias ahahinenanaeen 3 | 
12 m. Lamp burning steady; good light; clamp on | 
: the floor. | 
| Revolutions, CYNAMS....canccw0s coominieneaena 700 | 
| ATAPSTES «100 cocece cons ons yasmpanes Ghaniniitintngninnbeniin 17.1 | 
[saa = Oe Ceonne eee nee enema 16.4 ) 
Are, dy 10GD fall ...nse cacecusetnanciinemne gy + 
12 m. Stopped (dinner hour). This was a continuous 


run of 3} hours, and after the start the clamp 
was not observed to leave the floor, and the 
lamp burned uniformly steady during the 


time. 
1 p.m. Renewed the carbons and started with closed 
circuit. 
Revolutions Of GYRGM&C...cc csecnceccunsconane 670 
Amperes ..... . 202 cone onan nnnnn Lcintaaiiaetniiditatand 17. 


125—314 
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m Lamp burning evenly; clamp on the 


Hoor 
> wo - , 
Revolutions of dvnamo-._-_--.._-_-_- 
* 


‘ a 
AMMperes . Re ee —_e _ 


—_——"_— =e. = = 


— - 
pp (i: ciamMp on the floor: good light. 


‘ 


[> ‘ levéa . is ‘>? )} 
IACVOLULIONS, GVUADIO isi iets ile d 


S) 
2a Day. 


" j } ‘ } . ‘ — . ¢ 

did now. ieave the moor on starting and 
; i}, : ] in. 00 aowe 9 :, — 

continues there; lamp burning evenly ; good 


° 
. 


] 
. 
tytyt) 


APRIL 24. 


tarted with open circuit; closed circuit with 


switch at lamp; clamp raised from floor about 

lth, set I back at once, resting on the floor, 
} ' i, ea 

and commenced to burn steadily. 


Revolutions of dvnamo__-_- -- 


+ 


_— = ~ NN ee ee 


ee eee ss ee 


Clamp on floor and burning steadily. 


Stopped to adjust carbons. 

Started with closed circuit ; clamp did not leave 
the floor; burning fairly; ;', are; carbons 
appre ar to be Sott 

Lamp burning fairly; clamp on floor. 


Revolutions, dynamo 
Amperes ..- | 
Volts . 

| ne . : 
Stopped to trim lamp 
Started ; clamp left floor }; settled back at once 


- — eee ee ee ee ee ee ee ee 


- _- a ——— « —=— = — — a 


and remains there: burning steadily. 
1). Stopped to adjust carbons. 
m. Started with open circuit. Switched on 
current. Clamp left floor and _ settled 


, : : } ? 
at once and burns well: Ciamp on floor. 
Lamp burning steadily; clamp on floor. 


Revolutions, dynamo ee 
IO cena nninnnaanies 


—_—— ee ee — ee ee a ee 


ee ee ee ee 
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12 m. Stopped ; dinner hour. 
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Revolutions. dvn 


Amperes .....-.. 


ra 
Volts mies alia ie aie ieee od 


Are ep oer omar ili 


1.10 P. M. Started : lamp stead 
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. } 
~ Revolutions. dyn: 


Amperes 
Volts ae 


SOR Te 


. | . 
Clamp on floor 1 


n } minute after starting from 


iva. 
a en ee = eae HHU 


eS ED y 


Donne eunene duebnédmau dian 18.9 


BuO 


——_—. =< =< = = 2) oS Ue a 
~~ —-— -— — — —- oe ———__ — - 16 
ay. 
i i i OSO 
Me Se eae ORS LD. 


Te a Se 
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-- ee ee ee eee a4 


switch. It raised 4 at the start. 


1.45 p. m. Stopped to adjust 


] 


; 
later. Clamp ¢ 


Condition uncl 
2 p.m. Stopped ; dynam 
lamp hot 
2.30 p. m. Started dynamo 


at switeh. Cla 


In one minute 
Revolutions, dyn 
Amperes | 
fe . 
Are. oe 
op. m. Carbon slipped 

cent red the Li 


ae 


lamp steady. 


carbons. Started 1 minute 
n floor; lamp burning fairly. 
: nore d 


» field magnets and magnet of 


Open circuit; closed circuit 
mp raised 4: settled to floor 


_ 


Medium light. 


| SRST arse 7 rn ee es HOO 


Sia eT EE? 


a 
1 


— _—_— _ —— — = = 53 


imp raised to the stop; 


} 
} Cli 
i» earbon by turning the rod: 


clamp dropped to floor and remains there ; 


1605 «4 p. m. POU RRIOMR, GYRAMID oii cnn caccee 630 


Amperes " 
Volts 2 ee 
TN iii nts 
Stopped for thi 
run. 
i p. m. Lamp has burne 


exception Or Silg 


bons centred. 


being too small 
pe tral. 


8 a. m. Started with open 
switch; ciamp 1 


lamp is burn 


Ampéres .-.-.-.-. 


ie, UI 


" | : i« 
Revolutions Or ay 


dav: 6 hours and 24 minutes 


1 well during the day, with the 
geht trouble in keeping the car- 


i 
> 
owing to the ecarbon-holders 


— 


rr nolding ra carbons cen- 


Day. 
APRIL 25. 
euit: closed circuit at 


sed |. and settled to floor; 


ia 
SO Ea eee ee eye roe OUD 


ed 


ee ee 
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8.45 a. m. 


8.50 a. m. 


9 a. m. 
9.05 a. m. 


9.15 a. m. 
1606 920 a. 


11.05 a. m. 
11.05 a. m. 


l p. m. 


o p.m. 


4.30 p. m. 
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BO sien cncrcocrennwascieeeeiineapintiiianiniminiedaiiiiadiieandiinn 

Carbons slipped by; adjusted them central by 
trimming upper carbon to coincide with 
lower carbons; clamp rose and again settled 
to floor in one minute. 

Clamp rose to stop; light burned dim for 3 
minute and gradually came up to a fair light. 

Stopped to trim lamp. 

Started from switth; clamp did not leave the 


floor; burning fairly ; did not change speed . 


of engine or stop it while trimming; consider 
the conditions same as before stopping. 
Clamp rose to Stop ; light below average. 
RITES « ncnccnnmensccdnttionwindiandanianin 
Voltametre injured, 
m. Clamp returned to floor. Good light. 
Amperes - - Keema ewan ee ewe see cece 


Clamp on floor at every observation. Good 
light. 


Speed of dynamo 2 OOOO 6 OSSOSOSSOS SOSS OHOOOS 
Am peres Denes epee ~erenurenares dees uiliie oawne @@@eme 
| AY SO EM SAN TON het ae 


Stopped. Machine hot. 
Started lamp from switch. Clamp did not leave 
the floor. 


OPERONS, CF ORNNG nieces erences 
REGIE ccccnncccsccene senbtanin 
I i 
SONVOCRAIONS, GPRAIIG cca: cmnininaiitinhinieinen 
Amperes PROS COO COS S SESE SEHOe Ob bie Bee 
Volts heeinenmeempepuniel eandiente eens cena lala Cala eee 
TSE acaeenee a ee Doe Onmeaen 


Stopped dynamo; hot. Light steady and even 
since 1 p. m. Lood light. Clamp all the 
time on floor. 

Started with switch clamp raised 4 and settled 
at once to the floor, burning steadily. 


erent a , 


IO ccaicrciciess maitiineniais sialic taiitln 


Piel 50 qupeeinils speities ttneees Greenies tecttiintibin 
| A EO MRM EE IE SGeEee eo 6Hee Goae 
OVOSNIINNS OF CPURID cick tenis ecmmemanens 
A mperes POSS Seoneeeaeutsbweoaeneeeseoaunse 


\ acacia sas cncieiieta damaaeaiinilanaceaii ao 


Lamp burning finely. Clamp on floor. 


ti 
ee 


etna 
oad 


a4 


4.30 p. m. 


}). Un), 
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4.15 p. m. 


Stopped. 
Started on closed circuit. 
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Stopped for the day, making a run of 6 hours. 
Clamp on floor at all times, except at times 
noted when carbons were not centered, and 
has fed down evenly and the lamp burned 
well, giving a good light. 


if h Day. 


APRIL 


Started with closed circuit. Clamp did not leave 
the floor; lamp burning steadily. 


NA 
DEED cimnne wtih cantina i aaah lei 
so panetiak Gini ene Oem eek eet a i 


\re 
‘ STE Oe See Pe eee eee SO COS CHEE HS CHES ane 


imo hot. 


— yped. Dvn: 
sti irted with ¢ -losed circuit clamp did not leave 
the floor: lamp steady. 
a er pea 
Amperes Bee © 2OSSE8 6244S SOHO COHOOOOGOEOE 
V ults POSS © BH6:o SESS CHSHSS OSG CO SOLS OCOEOOSSE @ 


CS Sidi 
Dynamo hot 

ROVessteNs OF GYRGMNG.nncncadeosndcusdececa 
Ampéres .-. 
. 2 neo senewetnneontiwes wen 
pe >a 
Stopped. Light fair. 
Started with closed circuit. Clamp did not 

leave the floor; lamp burns steadily. 

MOVORRIORS, GYROERG..ccccntonenen cit secede 
Amperes ..--- S SO Secs on ©ee fee eeeeeee oa 
=a a 
BE cinien 


Lamp burning steadily ; 


(_ e—- =| = - 


— ee eee eee eee eee eee ee cee 


ee ee ee ee ee ee se ee ee se ee ee ee 


——_— a a —-—=— =| = = — — ae ae 


good light 


Revoluti ns, dy! SIV coe SCoee « pew sees » one 
AMIPOres .—-. - sncensan tence aiinnalsit, tiple, ea iain 
¥ Gi ccae cncmancusudsemesion bates eee 
hiss niieuen oct epee eb eiee wedi tena 


Dynamo hot. 
Clamp left the floor 
receive it and settled at once, 


just enough to pel 
burning well; clamp 


lamp feeding s teady ; 

on floor. 
MOVOIRtIONS, GYRAMO 2. cece cccods sncimmannnnil 
AGBOG ..0<.-- 
i cial 
a . _ esendenee naan 
Clamp on floor ; lamp burning fairly. 
Revelatiote, AYRAMO. «dnc nusinninielaniaianaml 


Ampéres ----. =o canceenassese senenan samantha 


 —_s_-——"“—-—--=& -— —— — — a oe a oe oe oe 


Se 


690 
15 
18.9 

+ 


650 
15. 
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LO.05 


1609 10.30 


11.30 a. 
11.52 a. 


In. 


12.00 m. 


12.05 p. 


In). 


ES eee 
4 ] l. , j t 


the day 
’ , 


.?F 
‘ arbo!l ~ j ‘ ‘ ia 
' ’ 
quailty it 4 ' 
j | ; 
| * " 
<i ; ‘) } ‘ i ” ‘ i 


Rie i } 
Levolutions,. dvnamo 
Amperes 
Volts - 


Are “—— a daliliaiia inca 
Stopped to. renew 
‘ 


} : 
Started on closed cire! 


four times in quick 
; 
} 
and SePLrried Lo Toot 


ey } 
(Liamp on moor: ia 


. | } 
Ry yoiutiol Ss divi} 


Revolutions, 
Amperes i 
Volts . slaiiieaitiliaiatd 
Are —— 
Stopped to renew cart 
Started On cle 
strong and steady 
Speed of dynamo-. 
Amperes oa 
I inoue 
a 
Lamp burning stead) 
Stopped ) 


St d CIFCU! 


making 6 hours’ run fol 
. ogy 
nas behaved well ify. 
, , ’ . 
ed well and been of good 
1 
1) i aS peer ()t) thi ] MOT Al 


; } 1 ¢] . , 
Citi 1) reiisec, Lt) f {) 
a i} + 4 : a 
; y 
StCCeSSITO]T) Apout nen 
an ’ ’ ly! 
cL ile OUTTIIS SLEACII 
. ’ ’ ls 
Durnin’ well si . . ; anh 
40) 
clad Surges lo 
16.4 
} 
ng Te) 
} } ; 
‘ t + " ler 
ad circu Ciamp barely 
, . i ' “hs 
+ " ; « ,F? . 
OT] ANd SeLLICdG DAE . went 
Be 
if} \ * 
719 
- — - -_- o —" t ~ 
Site oo ae 1.). ' 
—  F - i 
i 
- - _ - } 
° , z 
: ] ‘y% , . ’ ] , t 
f LITA} ( , T1O0 MATT) 
a ; . ] ; 
‘ rid mS UNC! i red 
ft . si al Pn Hst) 
Rp SON ea SN ld. 
ie 16.4 | 
] 
| ’ i] ’ 
‘ mip On bUU I ; 
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l p. m. 


o LD }). In 


tf 


nl 


ph 11.50 a. m. 


HARRISON CONDIT EL AL. 

Started on closed circuit; slight movement of 
clamp ; settled at once to floor; lamp strong 
and steady 


» ; ; 
’ & Bie " ‘ ‘<< 
Revolutions. dvnamo 


Amperes . etetbsihdhcatintates as abetilids wabiiniaian - 

WO ee oe Guba nnmeeaebaaee - 

Ar ee wice wcities igitiatecnatenin thaiaiinmaail 

Stopped avi ! hot 

Started from switch. Clamp rose slightly and 
returned to the floor; lamp burning steadily. 

Revolutions, dynamo dine once wileee 


Am peres SOOO ie em 
Volts ; : sessile 
PS ee ss my eS 


~~ a =—— — —<— 


cane nee 


emcee 
~” 
ae 
— 
_ 
~ 
; 
~ 
—— 
“ 
_— 
—— 
~e 
— 
a 
- 
—s 


————- ee ee ee a ee a ae a ae oe 


APRIL 


Started o1 cireult Clamp rose }, and 
at once settled to the floor; lamp burning 
strong and 

Revolutions, dynamo 

Amperes 7 - pean nenmwe weeest Gee 

‘ én eee eel 

Are ee - See @eeeod 

Dynamo hot 

Started on closed circuit, clamp did not raise. 


NT RE RR HT 

Amperes vicnbeiianlen hehe 

es iin tiiaeiieesaieacaeeiai mn 

, a seamoaowwma — 

Lamp burning steady. Good light. Clamp 
on floor 


-_— =e = = a 


Revolutions, dynamo -.....-..-- cine 
Am peres 2 c@eaca SO SHOE SCHOBOSe 0HOS00680008 
i ne Oink bes ne eee ee 
p EE es eer ean oo ©OOeeeene eae 
Clamp On floor. (700d heht. Stopped. Dy- 


namo hot 
Started with 

leave floor. 

light. 
Revolutions, dynamo ...0.--.cceccncccccese 


closed circuit. 
Lam ) burning steady. 
| rad ; 


Clamp did not 
(;ood 


999 


680 
15. 

16.4 
] 

oy 


670 
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ARIDEES 22.00 on ccmcnneccnnensnenensesausn Ata 
| enna e Re ne PN Wars Dna Rew ary ceem nme ET Pe 14.] 
BE OID.. sc scnvoniennens waeabcihieh nscale ied tai iain ila ie th aie, 35 

2 p. m. Light burning steadily. Clamp on the floor. 
ROVOINIEONS, CYR cccnccanecesnemneumes 640 
Amperes ee SEO OES OBO HweEes OOO OEEEe 17.1] 
Oi erie anaticiasinli lila ala ll 18.9 
RIG. nnd ennai, 3 

2.15 p. m. Stopped. Dynamo hot. 

2.30 p. m. Started on closed circuit. Clamp did not leave 

floor. 

161] Revolutions, dynamo saiciei iinet ai ii alii ail 700 
AMPS none cnn coonns eminem seinem 15. 
TEI nica: ccecnncineasicenciniaentinsiliaiii iinet ib ala et 
RR ciceainiin Eames eee we oa cane cweeee Cone ss 
Lamp burning steady. Good light. 

3.300 p. Mm. Stopped. Dynamo hot. Lamp has burned 


finely during this hour with a steady feed 
and the clamp on the floor. 


4.00 p. m. Started on closed circuit. Clamp did not leave 
floor. Lamp burning steadily. 
Revolutions, dynamo Dceemeaiieaahlinieeiiaiiiaaduenis aia A 690 
REGU .nccans «nccHemnsinenngnie 15. 
Volts sda cana las ata dy ‘eevee niin umes dncetinddiala dete ti eenialieieaedin ath initia dite Ueleidiiiaiad 18.0 
ili 2 OOO See See 6a Peon ceeene A 
445 p.m. Clamp on the floor and the lamp burning 
steadily. 
Amperes DOS 20 ONS See Bee Mee eel . 
Ee ee ee nee ci Ni cali aa ial cl a 1S.9 
i cecccisunenes chtrcisinen snes cndieteiiatdalimeais nde aac ie 3s 


Stopped. End of test of 6 days’ run. Average of 6 hours each 
day = 36 hours of lamp burning. 
April 28th, 18853. 


(Signed) FRANK A. DAVIS. 
Mi morandum., 


The conditions have been unchanged. The lamp has not been 
disturbed in any way except the renewing of carbons and adjusting 
the same at the times noted. None of the connections of the lamp 
or dynamo have been disturbed since starting on this trial. The 
changes of speed have been unavoidable, as the dynamo has run 
from the shop engine in connection with other work. 

The lamp and dynamo have been solely in my charge and have 
received close attention. 

[ have only made notes at intervals of an hour or so, but between 
the entries in the book have observed the lamp so closely that I do 
not think any change has taken place except as noted. 

Regarding the stoppages from heating of the dynamo | 
1612 would say that knowing the machine has heretofore been 
subjected to severe strain I thought it advisable to run it with 


t4 


ie 
—— 
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caution to avoid having any changes made in the conditions of this 


test. 


Had the machine been new or never overheated and the-car- 


bon-holders of the lamp of the proper size to ensure correct center- 
ing of the pencils the daily runs could have been continuous and 
the record more satisfactory 


9 OO a. m. 


‘) 


{) 


1.00 p. m. 


2.00 p. m. 


OU a. 


(Signed) 


Lt a. m. 


1613 

2.30 p.m 
2.02 p. mM 
2.40 p. m 


Ii. 


126—314 


lst Continuous Day. 


F. A. DAVIS. 


APRIL 30TH. 


Increased tension of sustaining springs to lamp 
until their lower ends were 44-inch above 
floor. Started with closed circuit and half- 
burned carbons. 


TOVOGRMEIONS, GY BONO iene cine cuiniinniaidiiias 
AMPUIER.... ...n0cccnvcn snmtniiniciaaainedn al ‘ 
¥ Gib. cnctnnconnnccsbiionbeiidiees 
AIG cnam cone qcocns onan 
Clamp on floor since starting. 

OVOCRIIOES, GYNAMO. sccccumennanndiinn ened 
A 
VOEED ccnancuae cosnst tbe 
ee smusaneneneneess sheisihiiliaiinainaaiaiiaiiin 


Started with closed circuit. Clamp did not 
leave the floor. Lamp burning well; condi- 
tions unchanged. 

Lamp burning steadily. Clamp on floor, and 
has continued so at every observation since 
last entry. 


Revolutions, GYGAMC. onan csanvene coeue onde 
AMPOTGS .. onc. cc westos secsedecsonnncesees 
{See 2 ear enen anteceinershiceiiineiliansibiaidiiialplaas diliapiaianads 
APD socense menende, oenanenends sietetiiay tepisiaienlinnimiisinitlame miata 


Lamp burning steadily. Good light. Clamp 
on the floor’ 


ROVESUIIEER, CY RANG. cmsindiidimmmiinanaann 

BIRDIES « 20 oc co ccscuitssiilnianimelile 

VOUED disictwe snnsestoanescntsatas pints ilies alae eee 

ii icant taiciaiitaiinslh » OS Oe COSSSe © ee Coceoaee 

A continuous run of 5 hours; machine and lamp 
cool. 


Stopped to renew carbon. ; 

Started with circuit closed. Clamp raised 7,”’; 
came slowly to floor; time, 3 minutes. 

Clamp slipped on rod and went to stop; car- 
bons together burning; stopped; rod and 
clamp dirty; cleaned both and started with 
closed circuit. 

BOSE GRAINS on ccccnsicii thimninbiidaiaidiaa — 

a enwamuismeeisedantiia —- 


~] 


* ar le A lA A Ali = aiteeaaiaial en 
a eaten 
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SN CMR Ree ene ae nme TS A 
ROT aE Fane TaN R Ee ae 
U lamp on floor: burn ing stead ily: Or od lj oht. 
Lamp baraing steady ; damp en the feet 


UPCOG CF GYRRMEG comes scaccedcsnésneoantn 
Ampéeres ..---- RO Ne EN RNP SMe PRN 
Volts - ‘ iia tl elite du ds 
Ar Naren Tse ee | ane Pe ER A Na 


Good light. 
topped to trim lamp. 

Seened: dhaaeh cleaned switch ; clamp raised 
/;’’; settled back in } minute. Clamp on 
floor; fine hght. 

Are . tonite cjadiataaalsiaaltiaid wieniiaiia 

Ls amp bi irning steadily. 

( saebeiinal arly to stop; remained from the 

floor nearly 2 minutes. Returned to floor and 

is burning steady. Good light 

Lamp burning well. Clamp on floor. Good 
‘ight. Has burned evenly and steadily since 
last entry. Stopped for the day, making 9 
hours’ run without stopping, except to renew 
carbons. [rom cause before mentioned—. e., 
trouble in centering, long carbons cannot be 
used; hence thi stopping to renew so often. 


. u 
‘] 
I Lhe 


—ond (Continuous Day. 


May 

Started with closed circuit; lamp did not leave 
the floor; lamp burning steady. 

Revolutions, dynamo-_-_-_--.- Rp eee myn eee 

Amperes -- mena « 

a wuaiions on: 

ROG ce vsecnin eco mid ace hohe 

L, amp burning finely ; clamp on ‘floor: stopped 
to renew carbons 

Started on closed circuit; clamp rose to stop in 
2 minutes and returned to floor, burning 
steadily; good light ; machine ont Conpent. 

Lamp burning evenly; good light; stopped to 
trim lamp. 

Started ; closed circuit ; clamp did not leave the 
floor. ‘Lamp steady ; very good light. 


OV OCURINNG, GIR cciniinicpauck aitntann 
REMOCED nents eniccicin mii 
MI cscs wissen i sammie aN 
ID sicecen is ccc sin inh lial 


Clamp on floor; lamp burning well. 


. ee aE iE Para name EES . 


sete ta th! 
ih aa I 


DS hers 
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12 m. Clamp raised to stop; light poor; carbons not 
central; adjusted by turning top carbon. 
Clamp gradually settled to floor; time, one 
minute. Good light, burning steady and 
strong. 

12.50 p.m. Carbons slipped by; stopped and adjusted them ; 


’ 
+ . 


found the connections to the lamp loose : 
cleaned the roc Aalnd— 
1.15 p.m. - Started from switch; clamp raised half way to 
the stop and came slowly downto floor. Time, 

1} minutes. 
L615 1.20 p. In. Clamp was observed LO slowly raise to stop ; 
| centered carbons by turning the rod, when 
it came slowly to floor. Lamp burning 


steadily ; good light. 
AVOSRLIOAG, CYNON « cin avn tntiiininls tata nine 710 
\mperes DO URHES 6 OS OSS OENRBASE tO oeeanenasecee LS 
Volts ee a cena Ginittiartassiitinn sims stasis talentless ta deine tte 96.5 


2 p.m Clamp raised to the stop ; settled — floor. Time, 
oO minutes. 
2.10 p. m. Am péres-- » dae ewsitiignindeibedsabmenees an 
i i oben 28. 
Are wee ea » OC © £6 28 OS OSES COGS COOS OBSE 3 + 
v.10 }). I} Stopp d to renew carbons: started : closed clr- 
cuit; clamp slipped on rod twice ; removed it 
and put in another, while countersinking hole 
a trifle:-more. Lamp burning brightly with 
the substituted washer, which rose two or 
three times above the floor a ;; in., less or 
more 
3.30 Pp. mM. Replaced original washer and started with 
switch; clamp rose »/,’’, settled slowly to floor, 
and remains there burning steadily. Good 
light. 
ROVOINIONS, GYRAINS. .conccssinanenee mind 770 
(mperes enddneaiey ievaniieaniiiedinnas 7. 
fae ee mapas 6 wabe wenteniuiieieiesieens aad alee 2 ee 
ES ae 5 OS Cees Ocoee Oe eee O2eeee + 
4.50 p. m. Lamp burning steady ; strong, fine light. 
Revertiens, GYNAMNC..... nnn.dincneaeeimen i7o 
ARGUES ..cccce cone pecattnnineiagnee ae 
ERE eae now emer sine aes en 28.5 


ih i cnittaiainn -o ewe wee eeees Coes ceeeee gy + 
Stopped Lo renew carbons. 
432 p.m. Started on closed circuit; clamp raised just off 
the floor; settled at once and fed steadily ; a 
fine, even, and strong light. 
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mp on floor at every observation. Lamp 


1616 Sp.m. Cla 
burns bright and clear without fluctuation; 


est light yet. 
6 p. m. Lamp burning steady; clamp on floor feeding 
steady. Fine light. 
Revolutions, dynamo. PO OOOe OHOOoe coeawece 
Am peres panes: emnenunitiniiniaibimabiied vinsitetiniiaiintniaiiic 
| aS en > Eb Geen aees Gein aad mei 
BI isc mumintensimiiannumiiadaal denen teanbiiings ncniniaidiiidlaliiddinanits 


Stopped for the day, a run of over 10 hours. 
Since countersinking the clamp washer there 
has been no occasion to adjust the carbons, 
and the machine and lamp magnets are cool. 


od Day. 


May 2p. 


7 a. m. Started with closed circuit. Clamp barely left 
floor and returned to it. 

CD, OI scrcciitienhitansberceeticrenen sinnil 
RN ictiritttntimeninds mnie i ental pra 
IE Seg ee ORR en SAL gy eae aN 
ee ease ee ec cinta ii iain tates tines ee ein 
Lamp burning well; clamp on floor. 

7.45 a. m. Clamp raised } inch from floor. Came slowly 


to floor; time, 1} minutes. Lamp burning 

steadlly. 
8 a. m. Clamp raised midway from floor to stop and 
returned gradually. Time, 2 minutes. Lamp 


burning steadily. 


9.15 a.m. Lamp burning steadily. Clamp on floor. Lamp 
burning finely. Stopped to renew carbons. 
9.15 a.m. Started from switch. Clamp raised } inch. 
9.18 a. m. Clamp slowly settling to floor. 
9.25 a.m. Clamp on floor. 
Revolutions, dynamo---........-.. wna 
Amperes.....-- waniavennemnicceeiieitiis alia calataiiniiseiiaies 
SE — — sqhennbunin ardeeinine dannii 
EE ee ninwinneandenmibin 


Lamp burning steadily ; good light. 
1617 11.30a.m. Lamp burning well; clamp on floor. 
RR A ae 


RE cdtimensnnnnneenins ieee 
SRE SE ee aoe eae ee EE le IT 
| Se GN RC LORI IEEE STIS 


Good light. 
12.55 p.m. Light steady. Clamp on floor. Stopped to re- 
new carbons. , 
] p. mm. Started with closed circuit ; clamp raised } ineb 
and went slowly to floor; time, 1 minute: 


lamp burning steadily; clamp on floor. 


_ 
| 
TO) | 
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eOVOINIIONS, CYRAI Oe enes cc cncacecessbenes: Cae 
BENGE ..cc.ccssnsiestonionmneneen ae 
Volts —- seenenes wend eos beeen 3 
Are PROMS CO SSSS CSS CHES Es COSTS eESe SeeHee yt 
op. m. Lamp steady; good light ; clamp raised } inch ; 
settled on floor; time,1 minute. Lamp burn- 


Ing steadli\ 


~ 


REINS 2.0.0 ...6s cde we eeieeeieneneen 5. 
a a 0 dbenie'y estiasiteneaiiamaaniiaiaaidis 26.5 
SE ceciniiaiins poones supsmenanpdminnbaiatigein ae 
4p. m. Lamp burning finely; clamp on floor. 
MOVORUIENS, C7 RENO nnnnccccsasivbaiaiee: Ee 
REG cows sencan cneetstinendon anes oe 
WE victiets ences aes isecitniis wctiliandbiamdiiads 26.5 
PR ctdtitiivnwe wen 2 ma == ono + ~~~ ------ y+ 
Lamp has burned steadily and without inter- 
ruption since trimming at 1 p.m. 
op. m. Lamp burning steadily ; clamp on floor; good 
light. 
Amperes Be © OS © 6 O82 OOe OBSe CO O8 ©2 6866 OOO0E 13. 
: a » OSE OeUe Cause eneneee ees 26.5 
| RS ea aevinchip aeanhs tdi: <a 
Stopped to put in carbons. 
0.01 p.m. Started from switch; clamp vibrated 3 or 4 


times between floor and stop without touch- 

1618 ing either, and settled at once to floor; lamp 

burning steadily. Good light. 

) OVCRNEIONS, GYNAMOS ccccue sinocun scans abe 700 
RIED « cocwes ccctincsstiintittinneneents: “oe 
we ois navene odpaniithededias ote: nn 
BUG ccc covnes ccccnnteememeingeniijemmmn =n 

6 p. m. Lamp burning steadily; clamp on floor; good 
light. 
Revolutions, dynamo _..-----. i acheieh aed a 
Amperes > O@ee oo oases POSSESS H SROSS COOGEE | 
TOD cctncmacnecncotiahee eee ee 
Dis dicot: cement weenie eee re 
Stopped, making 11 hours’ nearly continuous 

i run, only stopping to renew carbons; ma- 

chine and lamps just warm and in a very 

5 satisfactory condition; under the conditions 

of the past three days think the lamp could 
| burn for an indefinite period. 


| F. A. DAVIS. 
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] at Day. 


210 EvizABetTu STREET, New York, May 9, 


] 


. i. 
Sd De 


Test of Franklin Institute lamp with 12-inch brush dynamo. 


7+ oe — = » odine ] ic: 
Lamp with coils in parallel circuit, pegs adjusted thus: 
- < . 


= 


Springs with their lower ends touching the floor. Stop } inch 


the clamp. 


10.00 a. m. 


1619 


11.00 a. m. 
11.01 a. m. 


12.00 noon. 


12.40 p. m. 


12.55 p. m. 


3 p.m. 
3.20 p.m. 


Dynamo resistance, 4, ohm +. 


Started with closed circuit; clamp raised and 
settled to floor In two minutes; lamp burn- 
ing steadily. 


Revolutions, dynamo-. Darcie teeta edits 
Amperes -. aa IR ee een i 
Volts ..- eee a , eins inaenn eon a 
OSE See ad aad 


Stopped to renew carbons. 
Started with closed circuit; clamp left the floor 
and settled back at onee. and continues’ to 


burn steadily; clamp on floor; good light. 
Lamp burning steadily; clamp on floor. 
Speed, dynamo .... ...-... -sesee enna ~ 
TIO. scnensssiieiniatnienenteasetipnliailaaieiiabiaacarbianetemnapiittanadieaitani 


Volts ‘i 


to adjust one in its place. 

Started on close circuit; clamp raised a trifle 
and settled back to floor: lamp burning 
steadily ; clamp on floor. 

OTN, CO iis, iininitctesilctgataipiatibiniindalis 

ID: casecnsecni: senicsiencinreisisteitinsie haat tale 

fo re) SS DOE OU SERS SOE SOeeEe 

BD tind: cinimnnind shiitienidinains ieee, 

Lamp burning steadily; clamp on floor. Raised 
supporting springs so that lower edge was } 
inch above the floor. 

I IO aie cicnite: iene coins 

PO 

DE iicinisiccs 

BDO iceecesh eens c0sitin wicca spices deiabensiiliad 

Clamp has gradually risen several times half 
way to stap and as gradually gone back to 
floor; burning steadily ; good light. 


‘) 
— 


ab Ay 


" 


o.oo p). In). 


nyo” 


2.) p). Ih). 


HO) p.m. 
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7.00 a. m. 


{.o0 a. m. 


7.50 a. m. 
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Stopped to renew carbons. 

Started from closed circuit; clamp raised nearly 
to stop; gradually came to floor, and feedin 
steadily. 

Lamp burning steadily; clamp on floor at every 
observation since last entry. 


cy 
5 


OVSIEIIONS, GY RAUB cas siccctacebiewennin 
BURDSTES q.. . 20 cnc ccvuuiesnnmninetihiheniini 
V GED wncccn sounctutl dee daeeeeeee 
I ecritennecinnien wichsceni sehalgheepndictesemsesenbnnigphaniadiaiabiaamataiibes 


Stopped for the day, making seven hours’ and 
3” minutes’ run. Machine cool; lamp, mag- 
net, coil, slightly warm. 


2d Day. 


May 


Started with circuit closed. Clamp just per- 
ceptibly left the floor and settled at once. 
Lamp burning with slight fluctuations. 


Revolutions, dy [SRG eee eens Oommen ahaa 
Am peres 6 eewn ons witdadiineiauee aceieeiee 
FY GHEE inne doce ‘coat einen 
a 2 » © © e Sb beeen eee 


Lamp burning finely. 
PeememOne, 


BES .cccne cocucnnssanbbn eae 


i _ ne wonadinimammeaniaoteeetaan 

BG. cement common ntiinndeieeee a 

Clamp on floor 

Lamp burning well; clamp on floor. Stopped 
torenewcarbon. Started from switch. Clamp 
raised midway to stop; returned to floor in } 


minute. Lamp burning steadily. 
Am peéres : SS O88 O8SS COSS ©8880 ©2288 eeonene 
Volts 9 OSS COS COGS CONS COOREs 6H 6O SEUSS CORSO 
| : BO OSS 6 COOOCSS COS ©C8SSE COS OO8E 
Burning steadily. Clamp on floor. 
A mperes-.- --.-- 1 wichdeneaialien coniieaiimniadaitl amassed 
Volts... 2OOe COSCON aeeeeennane 
Are -« TrTrTrTrrrrie,tTrtrttr.T TTT 


Stopped to renew carbons. 


Started from switch. Clamp raised ,, inch; 
settled to floor; time, 1 minute. 

Revolutions, dynamo SOOO CESS COCs Ooeeeene 

AMPOIS 2.0. -o- codueet eee 


er ES EF 


~— oe = Fe ee Se a a ee ee ee ee ee ee ee ee 
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i HF j ie | 
Lamp burning steadily; clamp on floor. Stopped 
; 
to renew carvdoons 
‘ ‘ i ‘ ] san fl ’ . 7 % 4] . 
2.31 p.m Started from switch. Clamp barely left the floor, 


and settled at once. Lamp burning evenly 
and without tremor. 


1.30 p.m. Lamp burning steadily. 
Revolutions SIRES .cccncctncunesesweeneee 


ION. sisiisieviictirniciehaciaiiccitipniaiiiiaailiciiaiaies elitaieamasiniiia | 
RIN ii tissue aeabiciamliiae lial idietieiinnciaiigienieniail 
Clamp on floor and feeding steadily. 
5.00 p. m. Stopped for this trial. Lamp and machine have 
| well, giving a fair average light. 


a — 


behave: 
’ ‘ o tan : 

No undue heating of either machine or lamp 
:] » i] | . : ' , . . ? } : . 4: 

COLIS, Both hav: been under clos ODservatlon 
. hon on } } } me 

since the st irt, and all Changes have been 


carefully noted. 


4 % ° * t > 
7 i + 
Trial of West 


rected in elreu 


‘ 
’ 


eg 


. 7 iB : } . >** . 7 
screws 1n the modined armature thus: 


" : 7 ee a 
Orin the hole nearest the forked end of spring. 


11.00 a. m. Started on closed ‘cult Adjusted the 
springs to get two lamps to burn as near 


>t . © 
alike as POSsLDIe. 


_— 
we 
ae 


a ee ince Geieataniniacanie aiid lac 
NG Se SE, See nen aN nen so! 
(Eee aheweeeee «« no 
Lamps burning as near alike : 
judge. The field magnets of the machine 
warmed up and the lamp coils heated to such 
2U p. Mm. an extent thought it best to stop. 
3.00 p.m. Started. 
Revolutions, dynamo.-_-... sisin dict cniaiapaiiesiatatiia cm 


bo 


” * 


I asso ciee: cies esecsenitatiialiaigial tanita 


2.00 p.m. TOU ccs cnviiink siceinasciitin: nies sand teiiteahnadltieie initia 
aii aii scseinsckcdescant aside lee nailed 
PO sciticciii inet sic lileiatadeaiiat elite diiaaaianliiis 


it: one of the lamps marked * Complainants’ 
ibit Defendants’ New Electric Lamp,” the other “ Complainants’ 
ux ribit Defen lants’ Ne W Klectric Lamp with Modified Armature.” 


Revolutions, dynamo ii a ee 


Aw 


ir. A. DAVIS. 


210 Exizapetu Str., New York, May 14th, 1883. 


nm dvnamo and two Weston lamps.—Lamps con- 


Kix- 


1622 May 14. 


BOO 


19.1 
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ERC Mk 24. 


_ 17 
Are ESE PDD PE DS a ee 64 
Lamps equal in brightness. 
4.50 p. m. Lamps burning evenly, changing from one to 


the other in brightness. Machine and lamp 
colls not too warm 


6 p.m. Lamps burning evenly together. 
Speed, dynamo . pe Geeehaue sae Goeennesees 610 
9 Ampeéres ....- navuun wunéndnins iemsieieneiitenie sn 
I cesinints chtsstnen access ccce.t avinneieamiidadias aan eee 
Oe SR a ae oo he) aa eae ot ee a 1s 


Machine and lamp coils quite warm, but not 
Loo hot. 
6.0U p. m. Stopped for the day. 


Deduct 1 hour for dinner = 4_ 50. 


a , 
2d Da if. 


7.30 a. m. Started on closed circuit. 
Speed, dynamo --_- » qwadcwainnnaaneneimndie a er 
Amperes ..- nee paces eoeesececece scoecee 19.1 
FE natinindtinanes penenws wancisih/tnevahie: dgenindniens tieaabee 
BIG nce chictnitin ncwnne nin enti ee A" 
P Lamps burning equally well. 
2 1623 =12.00 m. stopped. Dinner hour. 
1.00 p. m. Started ; closed circuit. Same conditions 
as before 
2.00 p. m. Lamps burning evenly. Conditions unchanged. 
2.30 p. m. Changed screws in the modified lamp to the 
centre holes of the leaf springs 
2.31 p. m. Started from switch. Both lamps continue to 


burn evenly, equally bright, steady. Made 
| } ‘ 
no other change 


3.300 p.m. Lamps both steady and equally bright. 
Overtones, CYUAMS...... cp cnuuses innncsnosann 590 
RERBOIES .cinccnncon concn duces emi ae 
Volts . oan dinscintts eeapemean tindenainins mnie ieee dial 1. 
— 1 #7 
Ar . = — pee Cow é eee eee —— éi 


Stopped and changed the screws in the leaf spring of 
modified lamp to the last hole of spring (marked 
5 in sketch). 


(*) —_— 
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eC Commissioner of Pate nts 
if ier. of Cleveland, Cuvahoga county. Ohio. prays that 


Your petitioner. o 
: ’ : - * } ° 
mv be allowed to surrendel i@ letters patent for an lmprove- 
a - 4 ar | . ‘ ‘ : — . wi i ® - . 
it in electric lamps granted to him May 7, 1878, whereof he is 
; “ 1d That ie rs patent may be reissued to him fo 
\ 4 ‘s% ’ ; 1 : | ’ t zz 5 
iif ,“ ' ; ; j | i} ie siete il | OT) 
! 
\ nving this pet pbstract of til luly certified, 
— 
i ~ - % ~ ' 
i .* ' " : * | i+ ™ ’ 
\ I CG Te] VV ADDPOLLLS \I sSrs weacvett & Leggett, of Wa llug- 
rm. ’ : 1} 
’ ; : ‘% ‘ revi . “4% 
i). ' is his attorneys here Lfl TU | power in the premises 
rt, BRUSH 
CHARLES |] RUSH. 
TE. } : 
256 ‘loa yhom it m CO : 
| that i | f Cl 
Be it know rat | 3 | srrush. of Cleveland. in the 
if | | ' , / a 7 , | 
nLY Luvahoga and & ‘J ». Dave Invented certain new 
, ’ 
. ™ , 
;~ i) / 2 1pds wa ao nere -\ declare 
7 
, 
| ’ i ¢) ’ 1 | j " | descrip i‘? | Lie riveti- 
" : , 
I . : Vi e on . iim thearttow t pertains 
| j 
n ise if re ¢ had to the accompa ng draw 
i ; : 
~ 14 CT) TT) '\ , «¢ 18 28 j +, On) 


" | \\ ; LU i .' 
ticks usually employed are automatically adjusted and kept 

uch position and reli ation LO eac h other that 

rt “A.” Apr., a continuous and effective light shall be had 


is ' wit tat Cie recessity of any manual inter- 


i d i i : 
“ . 


In the drawings figure 1 is a view, in longitudinal section, of a 


the drawing 
e\ embodying my invention ‘io. 2 1s a detached view, show- 
y my ring clamp and lifter as it appears while not In opera- 
ig. 3, the same as it appears while in operation. Fig. 4 is 
detached view, showing my improved carbon-holder. Fig. 5 
mpreheL ls atew of various in heations of which mv invention 
3 susceptible without a departure from the spirit and principles 
ereof, and Fig. 6 represents a form in which my Invention may 

r ipplied to a lamp that moves both of its carbons. 


: ° ’ : 
ee} . » st * | 7) 1?) * ier 
lie | e* die*’y ic SOW] ii I ° | 
' i ; j * om 


A isa helix of insulated wire. said helix being in the form of a 
| r upon, an insulated plate, A’, upheld 


oe OT he iow ¢ t] ft r res Lit? 4}? 
the metallic post or standard E. Within the cavity of the helix 
s contained the iron core ¢ 1 the rod B, which passes loosely 


’ 


rh 4] core CC. The core C 1s also made to move very freely 
| it is partially supported 
ity of the said helix by means of the springs e, 
the setscrews c’. ‘Lhese springs 
to the core C 

ferably such as will not be attracted DY 
ing the rod B, just below the core C. Oneedge 


C Tuegtie SUPPOU i] ia 6t 
+} , ) Soh sen as bamnanet cv ~~ — Fe hie] 
ne Tring | is over a iliting tongue, a ts equi ment. which 18 


ite edge ot said rl iy isa short 
ble set screw, Dy’. This uf- 
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rangement is susceptible of various modifications, and suitable means 
of any description may be employed whereby one point of the ring 
D may be lifted in such way as to clamp the rod B, while a limit 1s 
placed to its upward movement or to the upward movement of the 
core ©. 

The standard or support E, which may also act as a conductor,.is 
fastened to a suitable base, H, to which. base is also attached the 
mechanism for holding the carbon F. This mechanism consists of a 
support, (;, terminating in a ) rt similar in construction LO the port 
B. The lower part of this support is bent at a right angle and rests 
upon the base H, and is fastened to said base by the thumb or set 
screw G’, or any equivalent device. 

It is necessary that the carbons F F’ should present in accurate 
apposition, and to accomplish this the set screw G’ is made to pass 
through a hole in the support G considerably larger than the shaft 


of suid set screw. 


it will thus readily App al th it when the set screw (;’ 1s loosens d 
the support (; may be moved about until its carbon ir’ shall prop 
erly pore Sent toward the CAroon a w hie nit may ry secured it) proper 
position by tichtening Lie set screw (x’. \ WwW. One pole ofa batter 
or other suitable source of electricity ben oy attached to thy supDO! 
G, while the other pole is connected to the support E, the electri 


current Passes rom thie latte through the he lix A. rod 3. and Cure 
bons Ir Kk’ down LO thie support G, thus completing the circuit 

1628 ‘The core C, by the force of the axial magnetism thus created, 
is drawn uy within thi Cavity of the helix, and bv means ol 
the finger C’ it lifts one edge of the ring D until, by its angular im- 
pingement against the rod B, it clamps said rod, and also lifts it up 
LO a distance limited D\ the adjustable Stop tA 
While the ring ) retains this angular relation with and impinge- 


ment against the rod B said rod will be firmly retained and _ pre- 
vented from moving through said ring. The adjustable stop D’ is 
fixed so that it shall arrest the lifting of the rod B when the carbons 
Ir I’ are sufficiently separated irom each other. W hile the electric 
current is not passing the rod B can slide readily through the loose 
ring 1) and the core C, and it will be readily seen that in this con- 
dition the simple force of gravity will cause the carbon F to rest 
down upon the carbon F’, thus bringing the various parts of the 
device Into the position Ol close cl ecirecull Now. li a current of elec- 
tricity 1s passed through the apparatus it will instantly operate, as 
just explained, to lift the rod Lb. and thus separate the earbons Ie Ve’ 
and produce the electric light. 

The tension of the springs ¢ 18 sO adjusted by means of the screws 
c’ or equivalent that they, together with the magnetic attraction of 
the helix, shall be just sufficient to support the core C. rod B, and 
carbon F in the position described for producing light. As the car- 
bons burn away, thus increasing the length of the voltaic are, the 
electric current diminishes In strength, owing to the increased re- 
sistance. This weakens the magnetism of the helix, and accord- 
ingly the core, rod, and carbon F move downward by the foree of 
gravity until the consequent shortening of the voltaic are increases 


J 
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the strength of the current and stops this downward movement. 
After a time, however, the clutch ring D will reach its floor or sup- 
port D®, and its downward movement will be arrested. 
Now, any further downward movement of the core C, how- 
1629 ever slight, will at once release the rod B, allowing it to slide 
through the ring D until it is arrested by the upward move- 
ment of the core C, due to the increased magnetism. 

[n continued operation the normal position of the ring D is in 
contact with its lower support, the office of the core C being to regu- 
late the sliding of the rod B through it. If, however, the rod accl- 
dentally slides too far it will constantly and automatically be raised 
ugain, as at first, and the carbon points thus continued In proper 
relation to each other. 

The rod B may be of such length that the longest carbon sticks 
may be employed, and with the device just described | experience 
no difhculty whatever in consuming a carbon stick of any length 
and obtaining a continuous and very effective light without the 
least manual interfe rence, 

The carbon-holder here shown, which I consider to be novel with 
myself, consists essentially of a split cylinder having a square or 
angular cavity. One of the pieces is attached to the red B or 
standard Cy, while the other part is loose and is constructed to rest 
upon a apse b*. A screw passing through the stirrup B° serves 
LO clamp and bind the carbon between the two parts just specified. 

[ do not limit myself narrowly to the ring D, as other devices 
may be employed which would accomplish the same result. Any 
device may be used which. while a current of electricity 1s not puss- 
ing through the helix A, will permit the rod B to move freely up 
and down, but which, when a current of electricity is passed through 
the helix. will, by the raising Ol the core C. operate both to clamp 
and to raise the rod B, and thereby separate the carbon points F F’ 
and retain them in proper relation to each other. 

Various devices may be used whereby the base H may be shifted 
or dispense d with. lor instance, it nay be attached in such man- 

ner as that it may be fastened to a wall or post or it may be 
1630 placed above the light in such manner as that the mechanism 

shall be suspended from it, or, as shown in Fig. 5 of the 
drawings, the base H may be placed above the light and suspended 
from two hooks, so as to be —s removable if desired, and these 
two suspending hooks may be the positive and negative poles of 
the apparatus and the hooks or e yelets to which they are swung or 
attached may be the positive and negative poles of the electric : appa- 
ratus. Thus the mere suspension of the lamp will put it within the 
electric circuit ready for operation. 

These variations are desirable when the device is to be used for 
illuminating purposes in such positions that the base H would cast 
an objectionable shadow. 

When the light is designed to be used in light-houses or for pro- 


jecting images, etc., through lenses,,it is necessary that the point of 


illumination be kept in one position. In such cases any appropriate 
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means may be employed, such as, for instance, a device for raising 
and lowering the entire lamp. 

If the ring D is employed its opening may be provided either 
with sharp or angular edges, or the cavity may be beveled or rounded 
is shown in Fig. 5 of the drawings. It is entirely immaterial how 
this ring is constructed, so long as it will act toclamp and lift and 
release the rod B, as heretofore specified 


: 1 | 


| have thus far referred to my invention as ap plica ibie to a lamp 


" , | 
wherein but one of the earbons is moved, but, as it Is equally ap- 
plicable to lamps that move both carbons, I will now proceed to 
demonstrate the same by reference to the modified device shown In 


Fig. 6 of the drawings. 
Here A is avrain the helix ' the core of Iron: L), the clamping 


ring, grasping a ws eer a dtr to and controlling Lhe move 
ments of the rod B, bolding the carbon F; C’ is a spring I 
1631 ing up one edge of the ring D, similarly to the finger CG, in 
lig. 1, and the adjustable stop D’ is identical with the one 
heretofore specifi ( In this modification the motion of the core C 
is transmitted to the rod B, substantially as heretofore described, and 


| } } »/ | . . | es | ' ? ain 
Lne exact motion of the road Db’, through suitable link-an 


ee 


nections }'-d? 4° bt, is communicated in reverse to the rod Bb’, carry 
: 

Ing the carbon 

The operation of this device is substanti: i y similar to that of the 
device shown at Fig. 1] \ current of electricity, being passed 

| 

through 1 helix A, the core C 1s, by foree of the axial magnetism 
| ; n up Ww thin the cavity of said helix he sprit , 
‘e i if ‘ io i) y Cif san thre rod 5 = “wilh itl a 
rethel ind the foree of th macnn S12) 
through t (’ resists this tendency of the spring S to drav 
carbons into actual contact The rod B, in this instan ISO pusses 
through the ring D, which ts held in its angular ec! imMping position 
bv thi spring ¢ f which 1s the equivalent of the hn r C’ of ig 

he adjustable stop D’ isin all respects identicai with the same 
element here ae specified. Thering D,in this instance, acts in 


a similar mann s heret ofore described in governing and controll- 
Ing the rod B. | 
The main point of difference between the devices shown in Figs 
l and 6 is this: In the former one carbon is stationary and the other 
} 


moves; in the latter one carbon-holder is moved substantially in 


the same manner as the former, but it is made to imparta similai 
reverse motion to the hy der of the other carbon by suitable link- 


and-lever connections, 

[ have practically and thoroughly tested the two forms of my in- 
vention as shown in the devices just specified, and, in point of their 
capacity tO consume long earbon sticks and prod ice a CONUNUOUS an 
effective light without the necessity of manual. interference, I fin 

them perfectly operative 
1652 [It may be proper to specify more clearly the link-and- 
lever connection between the rods Band B’. Each rod is 
pivoted toa common frame at 6. ‘The rod Bextends from the earbon 
kK’ to a point beyond the ring D, having a joint, x, where it is made 
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to turn beyond the helix A. It is journaled at or near the end of a 
swinging lever, b?, said lever hinged to the common frame at }'. 
The rod B’ extends from the carbon F to the point 4°, where it jour- 
nals with a link, 4’, which connects it to the lever 6? at or very near 
the point of connection of the rod B. 

It will now readily be seen that a motion given to either rod B or 
B’ wil! be imparted in reverse to the other. 

Among the numerous advantages secured by my invention above 
specifie d m: iy be enumerated the following: 

lirst. By the use of copper- -coated ci arbons it ise ntirely feasible to 
employ a lamp that moves only its positive carbon. The waste of 
the negative carbon is so very slow that the point of illumination is 
kept practically at one point for a considerable length of time, say 
one or two hours, or mnore. 

Second. Carbon sticks of any length may be entirely consumed 
and an effective light produce .d without manual interference. 

Third. Whenever the light is put out the carbon points will cer- 
tainly be brought into actual contact, and in this condition the lamp 
= aut om: atically produce the electri c light upon the establishment 

f the electric current. This feature of always being In condition to 
werner on set and continue itself in effec tive ope ration I consider 
to be an effect never before practically attained, although many 
efforts have been made in that direction that have been partially 
successful. 

What I claim is— 

1. In an electric lamp, the combination, with the carbon-holder 

and core, of a clamp, surrounding the carbon-holder, said 
1633 clamp being independent of the core, but adapted to be raised 
by a lifter secured thereto, substantially as set forth. 

2. In an electric lamp, the combination of the clamp D, and ad- 
justable stop D’, or their equivalents, by means of which the carbon 

ints are prevented from becoming so far separated as to break the 
electric current and extinguish the light, substantially as specified. 


_— 


» 


do. In an electric lamp, the combination of the core of armature CU, 
the clamp D, and adjustible stop D’, or their equivalents, whereby 
Lie points of the carbons are separated from each other when ith 
electrical current is established, prevented from separating so far as 
to break the current, and gradually fed together as the carbons are 
consuined, substantially as described. 


insert per am'dtt, 1 In combination with the core C, one or 

Ap’l 18, 1879. more [adjustable] sustaining springs ¢, sub- 
stantially as and for the purpose shown. 

Insert per am'd’t, 5. In an electric lamp the combination 

Ap'l 18, 1879. with a carbon-holder of [an annular clamp], 


surrounding the carbon-holder, said clamp 
idapted to be moved, and thereby to separate the carbon points 
by electrical or magnetic action, substantially as herein set 


forth. 
Insert per am’d't, 6. In an electric lamp [an annular clamp] 
Ap’l 18, 1879. adapted to grasp and move a carbon-holder, 


substantially as shown. 


Vv 
C 
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7. In an electric lamp, the combination, 
| with a clamp for separating the carbon points, 
| of apparatus for limiting the separation of 

Erase per am’d’t, | said points, substantially as shown 


Ap’l 18, 1879 | 8. [In an electric lamp, a clamp adapted to 
| act through the influence of the e eer cur- 
| rent oper iting the |: ainp to separal the illum- 
| inating points. 

7 [9]. An electric lamp provided with suspending or attaching 
hooks, loops, or their equivalent, representing and placed in 


1634 electrical connection, respectively, with the positive and nega- 
tive poles of the lamp, substantially as shown. 

8 [10]. An electric lamp, provided with suspending or attaching 
hooks, loops, or their equiv: ilent, representing and pleced in elec- 
trical connection, respect ively, with the positive and negative poles 
of the lamp, n combination with stationary hooks, oops, or their 
equivalent, pli iced in electrical connection, respectively, with the 
] 


. positive and negative poles oft t he battery, dynamo-electric machine, 


y 
; 


or other source of electrical current, said stationary hooks or loops 
being located at the place where the lamp is intended to be us d, 
substantially as specified 
[In testimony whereof I have signed my name to this specification 
in the presence of two subscribing witnesses 
CHAKLES F. BRUSH. 
Witnesses 
LEVERETT L. LEGGETT. 
WM. E. DONNELLY. 


STATE OF OHIO, 
County ot Cuyahoga. ; 
Charles I. Brush, the above-named petitioner, being duly sworn, 


depos S and Says tiat hie Vi rily by lieves that. on reasou of an insul- 
ficient or defective specification, his aforesaid letters patent are 1n- 
operative or invalid; that the said error has arisen from inadvert- 
ence, accident, or mistake, and without any fraudulent or deceptive 
Invention, to the best. of his knowledge and belief; that he is the 
sole owner ol! o- letters patent, and that he verily believes himself 

inal inventor of the improvement set forth 


to be the fir and ort: 


and fern in this amended specification. 


CHARLES F. BRUSH. 


Sworn to and subscribed before me this 22d day of March, A. D. 
1879. 
ik. Gl JNO. CROWELL, Jr... 
Notary Public. 
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1635 Tue Unttrep Srates PAtTent OFFICE. 


To all persons to whom these presents shall come, Greeting: 


This is to certify that careful search has been made of the digest 
of this office, and no assignment, agreement, license, power of attor- 
ney, or other instrument of writing is found of record under or re- 
lating to letters patent granted to Charles F. Brush, No. 203,411, 
dated May 7, 1878, for “ electric lamp.” 

In testimony whereof I, W. H. Doolittle, acting Commissioner of 
Patents, have caused the seal of the Patent Office to be hereunto 
affixed this eleventh day of April, in the year of our Lord one 
thousand eight hundred and seventy-nine, and of the Independence 
of the United States the one hundred and third. 

iL. s.J W. H. DOOLITTLE, 


Acting Commissioner. 


DEPARTMENT OF THE INTERIOR, 
UnITeED STATES PATENT OFFICE, 
WASHINGTON, D. C., April 18, 1879. 


Reissue. Electric lamps. riled April 14, ‘79. 


Chas. F. Brush, care of Leggett & Leggett, Washington, D. C.: 


ah 


On examination claim 4 is found to be fully met by patent to Day, 
147,827, February 24, 1874, electric lights. Ciaims 5,6,7,8 are fully 
met by Eng. pat. 634 of 1853. Claims 4, 5, 6, 7, 8 are aceordingly 
rejected 

C. L. BUCKINGHAM, Ass't. 
H. C. TOWNSEND, Ex’r. 


1636 In the U.S. Pat. Office. 


In Re Cuas. F. Brusn, Appl’n for Reissue Patent for Electric Lamp. 
Filed Aprii 14th, 1879. 
Hon Com’r of Pat’s. 

Sir: It is desired to amend this application as follows: 

First. In claim 4 and second line thereof, before the word “ sus- 
taining,” insert the word “adjustable,” so that it shall read “ adjust- 
able sustaining springs.” 

Second. In claim 5 erase the word “a,” at the end of the second 
line, and substitute therefor the words “an annular.” 

Third. In claim 6 erase from its first line the word 
stitute therefor the words “an annular.” 

Fourth. Erase claims 7 and 8. 

Fifth. Readjust the numerals of the claims as required by erasing 
claims 7 and 8. 


128—314 


‘ ’ 


‘a” and sub- 
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Sixth. On Ist page of specification, between the ith and 6th lines 
from the bottom thereof, insert the following: 
“My invention likewise consists in an arrangement and 
“A.” construction, as will hereinafter appear, whereby the simple 
act of suspending a lainp in position will place it in circuit 
ready for operation.” 
cetfully, LEGGETT & LEGGETT, Attys 


Clad 
- 
- 
J 
ew 
= 
- 


1g27 | 6'T ot) ' al | 
‘in l'o the Commissioner of Pate nts. 


Sir: Your petitioners, Chas. F. Brush, a citizen of the 


United States, residing at Cleveland, in the State of Ohio, and the 
Brush Electric Company, a corporation created under and by virtue 
of the laws of the State of Ohno, represent that in the matter of cer- 
tain improvements in electric lamps, for which reissued letters pat- 
ent of the United States No. 8718 were, on May 20, 1879, granted to 
said Chas. F. Brush as inventor (the original of said reissue being 


No. 203,411, dated May 7, 1878, and granted to said Brush), your 
aid petitioner, the Brush Electric Company, by virtue of instru- 
ments in writing, duly recorded at the U.S. Patent Office in Liber 
V*, pages 493 and 496, is entitled to the sol right to manufacture, 
| | rovement deseribed and claimed in said reissue 
| hie payment LO said Chas. Ir Brush of certain 
royalti s stated in said instruments of writing, the same being a per- 
int obtained for the sale and use of said inven- 


eon the amo 


i 


tion; and your petitioners further represent .that thev have reason 
iy ‘ j j » ’ } sf we ’ ¢ . : | } -? 
Lo pelleve that, through inadvertence, accident, o1 mistake, the said 


; : } | . i ’ | = . | ; ; ;; 4 
atentee has Claimed more than that of which he was the first lh- 


the said letters patent, to wit: “IT do not limit myself narrowly to 
the ring D, as other devices may be employed which would accom- 
plish the same result. Any device ma\ be used which, while a cur- 


rent of electricity 1s not Pussihy through Line helix A. Will permit 
| > on ? . | 7 ~ ; vy 
thie rod Bb to move ireery up atid down. but which, when a current 


| <«* " i 4 | | a) Bn os i : n ‘ 
of electricity, IS passed through the helix, will, by the raising of thi 
. . * i 7. + j " ] . : i . ] 4 j | > 
core ©, operate Doth to clamp and to raise the rod » and tnereby 
: | . 
’ | J s ? 4" | ] ' . ? : 
separate the carbon points F F! and retain them in proper relatio 
; . ’ ] ‘| . ; ] — , , | : 
to each othel ind that there are material and substantial parts O1 
ti +} : t >? } ; ; | +} | ry ' rt? 
Liat Hine paLrlvehnted taiso emovoracet Witilitl Live ut itis Ui til 
; — | _s ’ } * — : | | > 9 ’ ’ ' +] 
i Pe? <i ‘Pye ‘| ‘ it i paragrap Wil ‘ ij HyTe i iy ci te tiSti\ Line = 
. ‘ 
’ We 
Vi hit i} Ol =a i ( naries | Brush 7 
y . * 2 " 4] ' . e | 9 + _ . o + = : . ] + rd 
OU] u itioners theretore lereDV enter thelr disciaime.’r to that 
; : . ’ ; a 4. ’ : 
part of the sublect-matter or the Sper Incation and cinlmMs ones: LWo., 
| . 
three, five, and six of said letters patent which, being embraced 
+i | . } ] % ’ . ' } } } 
within the general language of the above-quoted paragraph, Nciaaes 
' . . f 1 . s" P os as | : : 
as within the invention of the said Charles F. Brush CiamMping ar 
, ' 


’ } ‘ ] : 
vices substantially different in construction and mode of operation 


AD | CTSH 
rHE BRUSH ELECTRIC COMPANY 
By M. D. LEGGETT, President. LL. S. | . 


. 
1 
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Witnesses to the signature of Chas. F. Brush : 
GEORGE H. CHRISTY. 
WM. C. WITTER. 

Witnesses: 
ALBERT E. LYNCH. 
ERNEST O. OSBORNE 


Div. 16. Reissue No. 8718. 
Charles I. Brush, of Cleveland, county of Cuyahoga, State of Ohio. 


Electric lamps: 
Ree’d ; ‘ oe _ ities lisesi April 14. 18790. 


ea nem Pr eR eae Saye eeprIN  er er hee 
pS EERE I ED OO OR decisis i 


Specification eRe ae alain inlet ea ” 
Drawing. i sheets mene Gene OOO OME wwe * 


Abstract of title... ~~ i pices iii 
1639 Old patent No. 203,411 ee 
Cert. dep. 


1. Cash, $30 ee De 


“—--=—— = - 
ond 


Examined April 28, 1879. C.S. Buckingham. 


_— ee ee ; ..----. April 30, ‘79. Seely. 

1 Patented we * siisicheianithsintiemaaiiag sa an 7. 1878. 
OO eee Se 

8 RA ORDER cipal April 30, 1879. 

Li ale it @& Leggett, pres ht 


Disclaimer and S10 filed Oct. 14, LSS] 


l. Re} ees b> SESeo eiiiieds 3 eed April 18. 1879. 
an AO oe ae 
April 28, 1879. 
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ree ° 3 , 
Title: Improvement in ‘electric lamps. 
; 


Ex’d: M. McK., J. A. W 


1640 ComPpLAINANTs Exarpit Hart Britisna ASsocraATION ARTICLE. 


Un an improved electric lamp invented and manufactured by Mr. 
William Hart, Edinburgh. (Communicated by Dr. Stevenson Me- 
Adam, F. R. 8S. E.) 


. ; . ; e . ? ! 
he re ition which the Seve ral parts ol this amp bear to each 


‘ 
other will be better understood by following the route which the 
} } ] } 4a) aS us — 

electricity takes 1 1ts travels through the bit) he wire attacher 


‘ 


to one of the extremities of the battery 1s brought to a binding screw. 


which is in metallic connection with the cylindrical base of the ar- 
rangement and the lower charcoal rod. The latter is immovable, 
and constitutes one of the poles of the voltaic battery. The wire 
coming from the opposite end of the battery is placed in a connect- 
ing screw (which is insulated from the cylindrical base. by the inse1 
tion of a ring of ivory), passes up the centre of a hollow stem (also 
insulated from the cylindrical base by ivory), 1s led through a canal 
in the centre ot Hl) arin plea f d at right angles Lo the stem, an Ss 
then wound round an electro-magnet suspended in a vertical 
tion from the arm. ‘Thus iar the wire is covered with silk, and 
hence does not come into metallic connection with the other parts 
of the lamp; but, having completed its required course, it is sql- 
dered to the electro-magnet, and thus becomes metallically con- 
nected with the upright stem and all its appurtenances, including 
a file-like rod, grasping the upper charcoal rod, which is movable, 
and forms the second electrode. 

When the battery is not in action the roughened or file-like rod, 
with its attached upper carbon pole, is not upheld by any device, 
but simply reclines on the lower carbon rod; but whenever the vol- ' 
taic current is allowed to circulate the electro-magnet is formed and 

and its armature is drawn up. A ring connected witl» the 
1641 armature compresses the halves of a hollow wedge. The 
upper edges of the wedge fix into the yrooves in the file-like 

rod with its attached carbon, and in the general movement upwards 
the latter is slightly raised from the lower carbon and the light is 
instant!y produced. 

[t will thus be observed that the ring attached to the armature 
performs two offices when drawn up towards the electro-magnet. In 
the first place, rising from a narrow part, where it loosely surrounds 


ar 


i 
: 
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the hollow wedge, it tightly embraces, when half-mast high, the 
wider part of the wedge, and compels it to set in tightly to the fil 

like rod; and, in the second place, having firm hold of the wedge, 
it drags up that part with the now adherent roughened rod and 
upper carbon, and holds these suspended at the proper distance. 
The hght continues to bur dily till the charcoal points, by 


, ry)? = , + i +} | " . " . rt his re ti “7 . " . 1; 
combustion and the transfer irbon, have their proper dis- 


tance from each other increased to that point when the electricity 
ises to flow: then the electro-magnet loses its attracting power, the 
armature and the attached ring | down, the halves of the wedge 
separate from each other, lose | r hold of the file-like rod, and allow 
the latter to descend by the 1 gravitation till the upper char- 
coal pencti touches the lower « rod, when instantly the elec- 
trical current is re-established, the magnet is reformed, and the 
upper carbon is again drawn up. So momentarily does this extin- 
guishing and relighting of th 1 ecur that the interval of dark- 
ness is hardly observable to the naked eve. In duration of time, 
isalso in the convulsive throb w movable parts of the appa- 
ratus then give the phenome eatiy resemoies the | it of the 
it irt Of ah animal Lhe lam} ) iCCOTHMIOUL i to any size 
of battery sufficient to show the lig bv means of a series of screws 
connection with the armatu! ind the suppol yr al n the mov- 
ible fil la iljusting part of th ymav be iowerte i fi im Lie elect " 
InNagnet or raised towards it lf the battery bi evar ee 
1642 ‘the lifting arrangement is screwed up near the magnet, whilst 
if the battery be inres | a corresponding irmount of elec- 
tricity at command the regulators are placed further from the Iift- 


imiery PDOWRT, and when the voitaic current traverses th Arrangement 
(ne movavle carbon 1s drawn up a greater dist nee, more space Is 


1648 Derenpants’ Exurerr Carre Patent. J. A. R.. Examiner. 
Mav 13th. 1882 


Ministere d. lL, Aqriculture et du Commerce. 


Mémoire descriptif annexé au certificat d’addition pris le 9 Mars 
1868, par le sieur Carre (Ferdinand Philippe Edouard) ingénieur, 
\. Paris, Boulevard Richard Lenoir No. 148, et se rattachant au 
brevet d ‘invention de Quinze ans pris le 23 Aodt 1867, pour des 
perfectionnements aux movyens de “productions et d'emploi de 
’électricité, et qui lui a été délivre par arréte du Ministre Secré- 
Laire d’ Etat au departement de Agri ‘ulture : du C ommerce et des 
Travaux publics en date du huit Juin 1868. 


L’imprégnation des charbons dont j’ai parlé a la précédente ad- 
dition, s’obtient por une ébullition de quelques heures lorsqu’ils sont 
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poreux, mais les charbons compacts peuvent exiger quelques jours, 

et le meilleur mode d’opérer est de les maintenir le temps voulu dans 

des solutions voisines du point de saturation; des alternatives de 

refroidissements et de réchauffements activent impregnation. 
| 


' } wey ere | 7, ] ‘ 
Dans ia composition des char ons artinciels de la recedente ad- 
i 


j 
oe 


ition je fais entrer les bases des mémes sels dont la destinatio 


’ 


e modinier lare electriaque soll naugmentant sa conductibilite SOT 


lu neant ses proprietes iumilheuses;: quatre ti Cig Poul cent 
; + ‘ 
. ’ . ’ . . 2 
ae chaux, ad ox i@ «lt 7 er, ae macnesie, a strontaine, di bar ie, 
’ 
etc... auomentent son eciat ou Changent sa couileul les métaux en 
'% , ] 
llmaliie ou poudre nne lt commun quent CO ilement la eouieur ae 
’ ; & on « 
ir flamme. leur proportion peut etre portee a 10 pour cent, 
; i 
* ] ] byt ' : } 
1644 ib moven commode dobtenir leurs —— pendant 
1 > }: ; } £ »?.. . } 
un temps tres iong, des Nis metaiiques pices dans | axe ae 
charbons pe reesdonnent i@ neme resultat, les charbons perces servi lit 
: . : , . ;* 
ecnuiement a&@ amener dans iare un jet ies divers vazau moyen dun 
} , : ) . : " 
LubuliUure iateral placee a leur pase et communiaquent avee un tu 
} , | } } : . 
—e de CAaoutchouc: probtiens des echarbons irtificiels perces en 
; ** ss 7 : + ‘ ‘ ’ i« ; > ‘sy ’ , 3 , » | ¥ as ve 
mterposant aans eur axe avant ia compression un Ni metalligaue 
I 9h : t : 
qu on é tT) +) a ndant (JU iis SCTE encore rpulty) ics. Ot] isst'/ itis] 
DOU S CCOUIe!l pendant ia culssion, une mince ncelts Linh prep rie if 
: ‘| ° } 
romme laque pour replacer le fil fusibl 
y * 4 ' ' : "Ble ; } j ’ 
J’obtiens des charbons trés longs solides et conducteurs en les: 
aT YT iy | 77 yf Daas ; ’ | , “y7 , t nit 1 shy l 
revetant gaivaniquement 1 une couche de metaux faciiement Tusibi 
} ‘ " .* 
‘ § . : : , : ‘ 
Ou VOILALIIS Leis qui i@ zine et il eLaln. 
F, lelit > ] ry + ] if ? -_ + l; < : . ] . 
JACGaGILION a ia SOLUtION de sultanate de zine Indiquee poul echarge- 
' ; | 7. | | 11) ’ nt | | they : » +7 + 
ment aes plies, ade seis qul augmentent la conductidilite, a pour ere 
i . 
7) } 4 " } P . 
} ‘ . : ' t : + * . . ; . " 
qaqaauugmenter teur mtensite, dix pour cent de Soiution saturee de 
+ liorhvdrate (] dmmoniaque augmentent @ ta fois ia quan i1@ et ia 


tension, la méme proportion de solution de chlorure de zine a 30 
degres, ou de sel marin saturé, donne egalement de bons effets, cette 
derniere toutefois, avec l’inconvanient de produire dans | 
phragm s de sulfate de soude qu'il faut extraire de temps en temps 
comme il a été expliqué 

Les charbons dans lesquels entrent des bases susceptibles de Sse 
carbonater, telles que la chaux, F magnesite, la strontaine, CLC... 
doivent etre conservés a l’abri du contact de l’alr. soit dans des fia. 
cons étroits et hermetiquement clos. tubes scellés. etc. 

Paris, 9 Mars, 1868 


(Signé) CARRE. 
le 30 Janvier, 1882. 
Pour Expedition certifiée conforme 

Le Chef de Bureau Délégué, 


era 
7 
pan 
— 
i 


forar, | pac 
\ J ae 8 
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1645 Derenpants’ Exnuispir TRANSLATION OF CARRE PATENT. 
R., Examiner. May 13th. 


Ministry of Aagru ture and Commerce. 
Letters patent. 


Descriptive memolre annexed to the certificate of addition taken 
the Yth of March. 1868. | yy Mr. Carré (Ferdinand Philip Edward), 
engineer, of No. 148 Boulevard Richard Lenoir, Paris, and attached 
to the letters patent for fifteen years, taken the 23rd of August, 
1867, for improvements in the means of producing and employ- 
ing electricity, and which were delivered to him by the decree of 
thie minister, the secre Lary of state of the de Dp artment of agric ‘ulture, 
commerce, and public works on the Sth of June, 1868 


The impregnation of the carbons of which I have spoken in the 
preceding addition is obtaine dl by a boiling for several hours when 
they are porous, but compact carbons may require several days, and 
the best a of operation is to keep them the desired time in solu- 
tions near the point of saturation, lternately cooling and reheating, 
ACCE icoadiiel the impregnation. 

[n the composition of the artificial carbons of the preceding addi- 
tion | eause to enter as ingr dients of the same salts, the ob ject of 
which is to modify the electric are either by increasing its conduct- 
ibility or influenciny 


yr 
a 


its luminous properties ; four to five per cent, 
of lime, oxide of zine, of magnesium, of strontium. of barium, &ce.. 
increase its brillianev or change its color; the metals, as filings or 
fine powder, communicate to it also the colors of their flames: their 
proportion py rhaps increased to ten per cent. ‘This is a convenient 
means of obtaining their during a very long time. Metallic 
wir s placed in the axes Ol hollow carbons vive the Same re- 
1646 sults. The hollow carbons serve also to lead into the arc a jet 
of Various fuses by means of a tubulure at their ends and 
communcating with a tube —— of caoutchoue. I obtain artificial 
hollow carbons by Interposing it} their axes be ‘fore compression “a 
metallic wire, which is drawn out while they are yet moist or which 
is sufficiently fusible to run out during the baking. A thin thread 
impregnated with gumlac may replace the fusible wire. 
| obtain hard carbons, v ry long, solid, and conducting, by cover- 
‘ them galvanically with a layer of readily fusible or volatile 


. 
-_ 


In 
metals, such as zine or tin. 

The additivn to the solution of zine sulphate mentioned for the 
charging of the piles of salts that increase the conductibility have 
for an effect an increase in their intensity. Ten per cent. of satu- 
rated solution of chloro-hydrate of ammonium increases at the same 
time the quantity and the tension. The same proportion of zinc 
chloride of 30° or of saturated common salt gives equally good ef- 
fects; the latter, however, with the inconvenience of prod ic ing sul- 
phate of soda in the diaphraghms, which must be removed from 
time to time, as has been explained. 
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The carbons into which bases susceptible of being carbonated 
enter, such as lime, magnesium, strontium, &c., should be preserved 
free from contact with the air in tight flasks or hermetically closed 
and sealed tubes, We. 

Paris, March, 1868. 

(Signed) CARRE. 


Paris, January 30, 1882. 
kor ( x pedition Cr rtifie d correct. 
The deputy chief of the bureau. 
Dup 


ISEAL. | : ea 


i | 


1647 Derenpant’s Exureit Copy British PATENT TO GEDGE FOR 
GALVANIZING SupsTANCES. J. A. R., Examiner. July 1 


1889 


Galvanic deposits. 


% ' : } om. ] ; e , 
(i his invention received provisional provection, hut notice to pro- 
’ ’ 3s : 


ceed with the application for letters patent was not given within 
| 2 oe ’ aca 
the time por scribed DY the act.) 


Provisional 5 pC ification left by John ¢ redge at the office of the com- 


; : . } “y -- 
missioners ol pal nts, with his pr tition.on the 30th August, LSOD. 
A communieation. 


[. John Gedge, of No. 4 Wellington street, South Strand, in the 
county of Mid at sex, ) itent agent, do hereby declare the nature of 
| és . : P ? | F ‘* 
the said invention for “improvements in galvanizing substances, 
communicated to me by Jaques Joseph Hypp lite Mailly, of Paris, 


} 


to be as follows: 
pouncing it and cleaning it with alcohol, then with a strong open 
brush to brush those parts intended to be galvanized, first powder- 
Ing them well with plumbago. Where-there is open work I take a 
slip or strip of new chamois leather well covered with plumbago, 
working it through the holes or open work, so that the whole shall 
become perfectly black and shining. I propose to make the bath 
In a vase of sandstone or one of wood lined with gutta percha filled 
with three parts of water and place therein several open-work 
baskets containing nowdered sulphate of copper, allowing several 
days for its dissolution, and adding thereto until the bath shall 
have attained 20 or 25 degrees. In arranging the piles I take a 

pores lain tube and a blade of zine of the same size as the in- 
1648 terior of the tube, but longer, passing above the zine blade a 

narrow band of brass wire; I then put the pile into the bath, 
introducing water into the tube. To the object to be galvanized | 
attach seven or eight conducting wires, twisting their ends together 
in form of a hook, which is hooked onto the brass wire band, the 


| propose to prepare the article to be galvanized by first well 
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band being soldered to the zine blade. The pile thus prepared, the 
objects are to be suspended on the bath, and a few drops of sulphuric 
acid are then to be added to the water in the tube; a slight ebulli- 
tion will take place, continuing fora short time. At the expiration 
of two or three hours the ob} ci ought to be sl ightly covered, and 
should be allowed two or three days to perfect the coating. When 
iaken from the bath the objects should be well pounced, brushed, 
and cleansed before be Ing gilded or silvered. 


DEFENDANTS Exarpit Extract FROM KLAPROTH & Wotzr’s Dic- 
MONARY. J.A.R., Examiner. May 13th, 1882 


Dictionaire de Chime, par MM. M. H. Klaproth et F. Wolf. Tome 
second (page 85). Paris, 1810. 


* * * * * * a 


Brugnatelli a observé quelques combinaisons de charbon avec les 
meétaux. J/ fit passer le pluide negatif dela pile galvanique sur un char- 
hon contenu dans plusu irs dissolutions metalliques. Dans une dissolu- 
lion ammoniacal d'or. le ch irbon sesl couve rt dune hell couche d'or. 
Le sulfate de cuivre et le cuivre dissous dans lammoniaque ont subi la 
mene decomposition par le charbon. HDS! que le nitrate d'argent. 

On peut se dispenser de la pile pour précipiter les métaux, a suffit 

di re unir un charbon Sous ww) angle arec wwite lame de zine, et de 
if} 1%) le nur i Ss de usr extre mites Opposees quelques minutes dans le 8 dis3s0- 
lutions metalliques : le chai pon 8 COUT alors de cuivre d couleur 
de cunabre, de mercure, etc. 


. 


* 7 . 7 oa a 


“ DerenNDANTsS Exurpir TRANSLATION ExTRACTS FROM KLAPROTH 
‘> 


& Worr’s Dicrionary. J. A. R., Examiner.” Jan’y 23d, 83. 
Chemical Dictionary. 


By Messrs. M. H. Klaproth & F. Wolff, vol. 2d, page 85, Paris, 1810. 
Carbon. 


7 * * - e > 


“ Brugnatelli has observed several combinations of carbon with 
the metals. He caused the negative fluid from a galvanic pile to 
pass over a carbon held in different metallic solutions. In an am- 
moniacal solution of gold the carbon is covered with a beautiful 
layer of gold. Sulphate of copper and copper dissolved in ammo- 
nia suffered the same decomposition by carbon, as also the nitrate 
of silver. 

We can dispense with the pile in order to precipitate the metals ; 
it suffices to connect a carbon at an angle with a plate of zine and 
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al-va-ni-za-sion, rad. gal iniser). 
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, part. passe d 
- Un eadavre 


corps si débile. 
Lil) ¢ ¥ COR de 


| 7 —< du nom de 
les métaux). 


mouvement 
| ‘anise a peine le contact des étrangers. 
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ssE DICTION- 
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r gulvaniser.—Soumis 
Par anal. 


Instant 


i 


ralvani qui dé- 


en parlant d’un ¢a- 
mouvements 


(jul- 


: 
sak 


iser les morts et les faire tenir un in- 
ujours de mauvais 


(Lh. 


une ville 
(Th. Gant.) 
Vie tactice.—( ralvaniser une so- 
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—Non, mais cesse de Galvaniser d’un seul coup tout ce qui par- 
ticipait encore a la vie dans ce corps pret a se désorganiser. (H. 
Castille } 


nt mille raisons pour parler de noyés, de 
morts et de guenilles. Elle-méme est un mort que nous galvani- 


el 
sons A. De Musset.) 


‘DEFENDANTS’ Exurerr TRANSLATION Extracts FROM LAROUSSE 
DicrTronary. J.A.R.. Examiner.” Januarv 23. ’83. 


av, 


Grand Universal Diction ry of the LOth Century. 


ee 
: 
ommep 


nch, historical, geographical, mythological, bibliographic, literary, 
artistic, scientific, &ec., &c., by M. Pierre Larousse, volume 8th, 


OFFICE OF THE GRAND UNIVERSAL DICTIONARY, 
‘9 Rue Notre DAME DEs CHAmpPs, 49; 1872 
Galvanisation, s. f. (gal-va-ni-za-sion); root, galvanize. 
Phvsies: The action of galvanizing; the manner of galvanizing. 
The galvanization of the metals. 
L652 Galvanized (gal-va-ni Le), passive participle of the verb to 
galvanize. To submit to the effect of the electric pile. 

A galvanized corpse, by analogy, suddenly animated. 

‘It writhes on itself, and this body, so feeble, leaps, galvanized by 
an excess of spleen.”—Barthel Diy 

ig. “ Yes (something) receives a kind of artificial life. 

“A heart an instant galvanized.” 

To galvanize: verb, active or transitive ; (gal-va-nize, from the 
name of Galvani, who described the galvanic properties of the 
metals. 

Physics: To electrify by means of a pile. 

To submit to the galvanic action of a pile, speaking of a corpse to 
which have been impressed convulsive movements. To galvanizea 
Corpse. 

“ We can even galvanize the dead and cause them to stand an in- 
stant, but they are always poor walkers.”—Th. Gant. 

By extension: To animate; to impart a movement to: “This is 
a dead town that is scarcely galvanized by contact with strangers.” 
—Th. Gant. 

Figurative: To animate with a kind of spurious life; to galvanize 
a dead society: “ Have I displeased you? No; but cease to galva- 
nize, by a single stroke, all that pertains to lifein this body, ready to 
be disorganized.” —H. Castille. 

“Our literature has a hundred thousand reasons for speaking of 
the drowned, of the dead, and of rubbish. Itself is re | dead body 
that we galvanize.”—A. De Musset. 
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The Mechanics’ Magazine 
January 6th, June 30th, 1849, vol. L, page. 79. 


Staite 8 Pat nt Electric Light. 


* ~ - = * - ~ 


jured by coating them with tin-foil. In some cases, also, | prepare 
electrodes for use by wrapping them tightly in several thicknesses of 
metal foil, such as tin, for the purpose of giving them greater strength 
and making them better conductors. 


“T preserve these electrodes from becoming damp or otherwise in- 


. . ‘ a 
Idem.., page U1. 


“Alexander Edouard le on oncom Conduit street, Middle 
sex. lor certain improvements in apparatus for lighting by elec- 
tricity, parts of which may be made use of in other applications of 
electricity. Patent dated July 20, 1848.” 

This invention consists, lst, of certain impr yvements in construct- 
ing galvanic or electric piles for the production of light and other 
applications of electricity. 2d. In the application of dises of carbon 
SO arranged as to revolve near each other, and, when thev shall 
have completed Ohne revolution, to approach and again to come into 
proper relation LO each othe r 

The “improved” mode of constructing the electric piles consists 
in employing as one of the elements a piece of carbon, which is pro- 
duced by the a ictive | listillation of coal or other substance in the 
manufacture of carburetted hy: lrogen gas. This piece of carbon is 
electroty ped at one el l, t Lo WI Lich il strip of metal is sol di red ana 

riveted or otherwise permanently attached, and the other end 
1654 of the strip is fastened in like manner to a cylinder composed 
of amalgamated zine, which is the other element of the pile. 


+. * . . + - 


Claims.—1. The employing = bee it description or quality of ca 


bon which results from destructi ) distilling coal or other matter 
used in the m mgr aR ts. is as one of the elements: In an electric 


or galvanic pile, t he employment of carbon moulded, subjecte | to 
pressure, and manufactured as described; electrotyping theends of 
the carbon elements; connecting the carbon elements with the other 
elements used, by soldering or other permanent fixture.” 


” * . rs : x * 


[M. Le Molt has cut somewhat of a figure lately as a claimant for 
the honor of being the first adaptor of the electric light to illuminat- 


oy | 


ing purposes. ‘T! e preceding abstract of his enrolle | specification 
furnishes the be a of all possible evidence that his ¢ 


) 
ai 
Ci 


aims are without 
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foundation. He has invented literally nothing. His discs, his mode 
of causing the electrodes to ap proxim: ite, and the use of << % for 
the electrodes are all old. (See M ch. Mag ~~ . ol. AL [I., }). 

We were at first inclined to except his plan of protecting ‘the elec- 
trodes by electrotyping, but we ae rve that Mr. Staite in his last 
specification (see ante, p. 79) proposes to cover them with tin-foil, 

hich ts in effect the same thing. | 


1605 “ DEFENDANTS’ Exuipit PLAZANET Patent. J. A. R., Ex- 
aminer. January 23d, 1883. 


Ministere de [) Agri ‘ulture et Du Commerce. 


Brevets D’ Invention. 


Mémoire deseriptif annexé au Brevet d’invention de Quinse ans 
pris le 20 Mars, 1875, par le Sieur de Plazanet (Joseph Antoine), rep- 
résenté par le Sieur Vinek, 4 Paris, boulevard St-Martin No. 17, « 
qul lui a eté délivré par arreté du Ministre de IA Agriculture et du 
Commerce en date du 6 Juillet, 1879, pour un charbon de cornue 
platinisé ou métallisé et pour ses application a l’electricite. 


Mon invention a pour objet de recouvrir le charbon de cornue 
d'une couche mince et adhérente de métal, principalement de pla- 
tine et d’appliquerce produit no ae la transmission del électricité 
pour tous appareils et spécialement pour les piles et comme anodes. 

Cette application nouvelle don AUX echarbons de cornuUue la pro- 
priété de transmettre beaucoup mieux |’électricite et présente sur les 
Lessee s mét: alli it les le dot ubl eavalhtage: 

1° D’exiger une dépense beaucoup moindre tout en présentant la 
In éme inalt rabilité que le platine lui-méme et. 

2° De faciliter beaucoup le passage de |'électricite tant par aspect 
ruguex que par la surface considérable du ¢ vasa platinisé. 

Je me sers pour platiniser le charbon de divers moyens, mais le 
procedé que je amp fre consiste 4 broyer du chlorure de platine dans 
un hydrocarbure, tel qu : Vessence de lavande par exemple, de telle 
maniere que J “obtie nne un sirop clair 

J’enduis de ce sirop ile: la surface du charbon bien 


desséche au 
décomposition de essence ; le 


préalable et je chauffe jusqu: 
1656 chlorure de platine se decompose et le metal réduit forme Aa 
la surface du charbon un enduit métallique adhérente. 

[| faut avoir soin d’employer l’essence de lavande tres pu 
chlorure de platine bien neutre, ces pr ‘autions sont essentl 
obtenir ladhérence suffisante 

Le charbon de cornue platinisé 4 cette propriété d’étre trés bon 
conducteur de |’electricité et de presenter une surface rugueuse re- 

e et éminemment proper au passage 


, 
‘e, et | 


es et 


couverte d’un metal inattaquab! 
d’électricité. 

Par suite des proprictes de mon charbon de cornue platinise, je 
puis utiliser avec avantage. 
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a 
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4 
ad : . , 
tuant aux lames dor, d argent, platine ordi- 
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n a7 
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ist. Of requiring ga much less expense while presenting the same 
inalterability of platinum itself 


2d. Of greatly facilitating thi passage of the electri y both | Vv 
the rough ned and the increased surface of platinized « carbon 

employ different means for platin iZing Caroon, but the 

1658 process I prefer consists in mixing platinum chloride with a 


hydrocarbon, such as oil of lavender, for example, so as to 

eee a clear syrup. | 

T thi | paint t this clear up over the a of the carbon, pre- 
viously well dried, and fed up to the point of decomposition of the 
oll. ‘Lhe platinum chloride is rot 0 5 ial the reduced metal 
forms on the surface of the carbon an adherent metallic coating. 

ft Is necessary to be careful to en ploy very pure oll of lavender 
and very neutral platinum chloride. ‘These precautions are essen- 
tial in order to obtain sufficient adherence 

Platinized retort gene has the property of being a very good 
con luct or of elec tricity ati i pr esenling a roughe ne “dd Su rface Cc overed 
with an inattack: mrt e mel al and ¢ minently suited to the passage of 
electricity 

On account of the prop riies ot m\ plat in) zed retort carbon | can 


Ist. In electric piles—for example, the piles of Bunsen, Marié 
Davy, Delaurier, Leclanché, &ec.—to replace the plates of retort, 
common, or compress d carbon, which are much poorer conductors 


of electris ry 
’ 7 ’ ; ’ ‘ : ¢ ’ . 
2d. in certain other plies, such as Groves, Smees Wc., by substi- 


tuling it ior tne lates ol roid, Sliver, ordinary, or platinized plati- 
’ ’ ’ , 
num, which necessitat Am Consideradit CXpeise and are no better. 


and often not as good as platinized carbon, for the passage of elec- 


3d As in thi i! ‘kable and insoluble anodes in all alkaline or acid 
solutions destined for the deposit of metals by the wet process; for 
example, In baths for gilding, silvering, coppering, platinizing, nickel- 
plating, &c. 
‘l’o resume, this invention comprises— 
lst. Retort carbons covered by anv means whatever with a thin 
and adherent layer of platinum which gives to it all the properties 
ol this mental. and which on account of the roughness of car- 
bon, presents a much larger metallic surface than that of 
1609 a plate of metal of the same dimensions and has a greater 
ellity lor the on ssagve oO! | tricity. 
ans for making the application of a metallic 
) retort carbon as indicated in the prece “dl ny. 


‘> ry j ‘ ] 1 , . . ’ 5 aan 
od. The new application OF pia red carbon for the transmission 
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ir simple introduction, ou par tout autre moyen 
) uvert, aura une duree plus grande-que le 
u. Les rhcophores n’atteignent leur température la plus 
ntigué a l’are voltaique, le métal ne sera 
rte qua cette extrémité, et les charbons seront 


VOolat e ou transporte qu 

: ‘ 
’ »ryry |  - yt ryryety : err - ‘este le le . ~~ Ti vet. 
adinhorl ade ia ¢ nou 1} ir ie re eC cet eurs lriaces., 


if avec ull seul metal.'soit avec deux 


e recouvrement sera talt, soit 
ae : : 4 i It ) : ’ 
(oti | SliCuUTs Liit Hux Superp ti Ie me reserve qd etudilel queis Soni 
i 


les metaux dont l'emploi sera le plus satisfaisant. 
supplication pourra ne pas exister sur tout le périmétre du char- 


Lip MCALLOLL TM j 
bon. Dans certains cas, on le laissera nu sur upe ou plusieurs por- 
tions de son contour ou de sa longueur. 

La metallisation peut sappliquer non seulement au charbon de 
cornue a gaz généralement employé aujourd’hui pour la lumiére 
electrique aux charbons artiticiels qu'on pourrait lul sub- 


Les impregnations qu’on a proposées n’ont pas seulement pour 
diminuer la rapidite de la combustion: il en est qui ont pour 


n i? 


ee 
- 

— 

ne 
a) 


résultats, soit d’augmenter le pouvoir éclairant, soit d’accroitre la 
yngueur, soit diminuer le bruit, soit de 


‘ 


conductibilité de l’are et sa | 


A oe si i ec ee Meet 28 
a 
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ecolorer la lumleére. Limprégnqti hf nsidérée a Ces points de vue, 
nest pas incompatible avec la metallisation. Je me reserve la faculté 
hine r ens mble CR de mr Whe th, le :. Sl je le trouve utile 


i 
? 
(ie COT 


[1 m’est facultatif aussi de changer les formes des rhéophores 
actuellement en usage 

1661 En conséquence de ce qui précéde je revendique comme 

mon Invention et ma prop! eté exclusive la metallisation des 

rhéphores pour la lumiere electrique, en charbon de cornue a gaz 

ae Ce impreg gné, ou en charbons artificiellement fabriqueés ; 

quelles que solent, ones ryan les formes et les dimensions de ces 


i 
j i . - , oat % £ * 
rheophore la Dac eetle liomore des metaux cholsis, et las méthodes 
i * " 
ernmploves pour en selied Lapplicaltiol 


Paris. le 1] Octobre. L875. 
(Signé) EMILE REYNIER. 


Paris. le 14 Janvier. 1881. 
Pour expedition certifiee conforme. 
Le Chef de Bureau delegué, 
ee 
Collati lonne, 
‘hef de Bureau de |’Industre. 


A. GAVRELLE 


DEFENDANTs Exutipit TRANSLATION Reynrer Patent. J. A. R 
kexamuiner. May sth. 


Ministry of Agriculture agra ¢ iTne;rce, Letter Patent 


LD scriptive memoir annexed to letters patent lor hiteen years, 
taken on the llth of October, 1875, by M. Emile Reynier, of 19 
Pierre-levée, Paris, and which have been delivered to him by the 
decision Ol the minister of ag ricull ire and comiminerce, owl the | lth 
of December, 1875, for metallized carbon rheophores (of gas retort 


¢ | os ‘ 
or artificial earbon), for the electric light, numbered 109,895. 


The rods of gas retort carbon that we employ as rheophores in the 
eleciric light present, among other inconveniences, that of burning 
rapidly it follows from this that the electric lamps, even 
1662 with a long play, furnish a light. the duration of — is 1n 
general insufficient for the ordin + needs of lightins 
The cumbustion of the rheophores not being an esse ntial aad neec- 
essary condition of incandescence we have long sought to diminish 
its rapidity. It has been proposed to impregnate the carbons with 
different compounds. The results have not been satisfactory. I be- 
lieve have succes eded best by the processes whic! are the object of 
the present patent. 
My invention consists in covering the surface of the carbon by an 
application or an envelope of a metal, such as platinum, palladium, 
iridium, gold, silver, copper, nickel, cobalt, chromium, iron, manga- 
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nese, etc. This covering can be made by galvanic deposition, by 
pecipitation, by amalgamation, by moulding, by simple introduc- 


tion, or by any other means. 


The ecarbonsthus covered will have a duration much greater than 
bare carbon. The rheophores not attaining their highest tempera- 
ture except al thi part contiguous LO the voltaic are, the metal would 


not be volatilized or transported except at this end, and the carbons 


will be protected trom combustion on the rest ol their surtiaces 


[ 
rae : , —_ 
lhe covering may be made—lIt may de with a single metal, 1t may 
be with two or sev ral metals superpost a. reserve to myself to 
* ] . | ‘ * | . ‘ | ! ’ | -_ ‘ar bs 7 . oat , 
SLUG Y which metais May be employer Lne most satistactoriy. 


The application need not extend around the entire perimeter of 
the carbons In C rtain cases 1b 18 left bare on one or several parts 
ts contour or of its lengt! 


} 
he metallization Can be applied not only LO the vas retort carbon 


fee 


} } ] ’ ‘ } hone } ] ots 
generally employed to-day Io! the elec ric lioht. but also to the arti- 
: , : ! } | + | : : . 
cial carbons, Which may be substituted thereltor. 

The impregnations which have been proposed are not only in- 


tended to diminish the rapidity of combustion——some of thie m 


om, 


‘ 


1663 have the result; it may be either to increase the lighting 
power, or to 1ncrease thie conductibility and length of the are, 
or to diminish the noise, or to color the light. The impregnation 
considered from these points of view Is not incompatible with met- 
allization. | reserve to myself thre right to combine both methods 
if i find it useful. 
lt Is option il. also. with me to change the shape of the ‘heophores 
actually in use. 
[In consequence of 


| claim as my invention and my 
exclusive property the n | 


tallization of rheophores for the electric 
light of ordinary gas retort carbon or impregnated or artificially 
made carbons, whatever may be, moreover, the shape or dimensions 
of these rheophores, tue nature and number of the: 
and the method employed in order to secure the app 
Paris, Oct. 11, 1875. 


(Signed) EMILE REYNIER. 


ietals select d. 
ication. 
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Compared. 
The chief of the bureau of industry. 


(Signed) A. GAVRELLE. 


Paris, Jan. 14, 1881. 


lor the sale of correct certified coples. . 
The deputy chief of the bureau, 


i. 8.] (Signed) scenes. sree, 
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1664 2 Janvier, 1877, par le Si 
vard V oltaire. 
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rIFICATE OF ADDITION TO REy- 
ner.” January 23d, ’83. 
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Certificat d’addition pris le 
Reynier (Emile), a Paris, boule- 


- 
os 


rattachant au Brevet d’invention 
de quinze ans pris le || Octobre 1S 


io, pour rhéophores en charbon 
iisés, pour la lumiére électrique, 


ledit Certiticat d’addition délivré par arreté du Ministre de l’Agri- 


cuiture et du (Commerce en dat 
Vans mon brevet et ma prem 
“meétallisation’” totaie ou part 


méth ' 


quelle que soit ta 
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} ? aia 
piete, ies avantages que peut pl 
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qui étendront les applications di 
. 
i 


A aPC voltaiqu le 
“ | oe 
cette extreméte, et les charbons 
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le reste de leurs surtaces. 


. , - — 
i 
: . \ , " S : ’ tae 
rhneopho { f | (i; LMILILTIIC 
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raie, c est-a-dire celle qQul est Ill 


Lette maniere d agir des recouvrye 


Sequences IMiie diates, que i@ Vals e 


II. Analysons le phénomen 
phores qu’unit l’are voltaique 


: 4} 
ll y a équill 


re entre 


temps donne par le courant 
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1665 et la quantite de chaleur qu 
° ] wh ] 
La plus grande partie de « 
’ id ’ , 
cies rhe ophores (prinei par myer 
t 


avec des courants: continus ou 


pietement perdue au point de vu 
| inte irradiée a l'autre extremite, 


propage par conductibilite di ree. 
usque dans l’attache du rheop! 


dissipe inutilement en radiations 
Vémission dll 


Etudions d’abord 
pointes irradiées. 
Appelant K la quantite de chal 


}O9T) orevetl ~ 


metai ne sera ton 


Ainsl. ili nvade sui 


oscures. 


1? 


ur émise dans un temps donne 


1 6 Avril 1877. 


addition, j'ai revendique la 

ies rhéophores en charbon, 

pour operer le recouvrement 
, ) * - 

Ss Applications ies plus Variees 
rhéophores métallisés. Néan- 
i } ? 
lacon plus etendue et plus com- 


ter ia me luilisation, avantages 


mes rheophores brevetes. 


rheophores metaliises, n attelig- 

jue dans la partie contigue a 
ee ’ ] ’ : : . te P 
il, VOlatiiise Ou transporte qua 


it d Vabri de la combustion sur 


} ry ey PS he ’ 
ns ia partie ecialrante, ¢ est- 


~ 
~ 


oe ee we 
ue a augmenter la lumiere, le 


iveloppant, et peut par consé- 
pprime que la combustion late- 
eT meme nuisible 

ment métalliques a d'autres con- 
x poser. 

la radiation dans deux rhéo- 


de chaleur développée en un 
ectrique dans les rhecophores, 
is émettent dans le méme temps. 
emission se fait aux extrémités 
lay pointe POSitive, S| l’on opére 
une autre partie, com- 
du rendement en lumiére, se 


iTesses)°* 


et dans la lampe meme, et se 


ecte (et lumineuse) d’une des 
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par l’extrémité considéré, ¢ la surface radieuse, ? sa température, 
le pouvoir émissif du rhéophore, on peut ecrire: 


iN ae f U 


Le pouvoir emissit restant 7 peu aie semblable ) lul-méeme 
entre certaines limites, il est évident que ¢ augmentera si ¢ diminue 
(or le pouvoir eclairant at ly mentant edie 5 a 9 mma pore une 

1) CLL} racvture re lati vement faible. on pagnera 7 
‘augmentation de @b LUCOUD plus qu ‘on he perdra par la di nu- 
tion des. Il y aura done avantage a diminuer ¢ pour slieatsereese 0. 
Et comme ¢ sera d’autant plus petit que la section du’ rhéophore 

lus petite elleememe, on peut dire pratiquement qu’‘ll est 
avantage ux da‘ mploye r des rheophores de pr tite section 

Mais si l’on donne a des rheophores nus une section telle qu’ils 
deviennent Incandesc nte sur une certaln longueur, | Vy fl com bus- 


tion latéralement, et ces charbons perdant rapidement de leur gros- 


ry ’ r 
seur sur une iongueur assez grande soni bient¢ » hors de service. 
} “4 | + } . " . 
Au contraire avec tes rheophores Ty} tallises, i nn \ a C ymbustion 
‘ ‘ 
' Mae age ls - bo ill _ a 1 tal os 
que ta ou ia ecinperature est asseZ eievee poul fondre le me ai super- 
7 
. ° ’ | ‘ 
ficiel, fussent-ils inecandescents sur toute leur iongueur. On 
7 . ¥ } 3 ] a ‘ . rr. ;% ly 
L666 pourra done redulreia section au ri ophore just pu. a uneadinen- 
+ 
, }} } i "4 r] ; ' } 
sioh teiie que LCUVEIOP pe Mevwailigue se dépoull ile (ins le 
: 2 
— } }? ; leery tian _ | 
voisinage de iare, et cette limite de section sera dat utant pilus petite 


que le métal superticiel sera plus réfractaire 


4h cra | Vaill . F “tallioat: ] ste 
l'outes choses étant evaies d’ailleurs, a metallisation limitant la 


« | ‘ ? ‘ ° o | . _ 
combustion a la pariie ecialPantle (c est-a-dire la ot cette combustion 
continue a iintensite lume use) permet aiempiover des sections 


tr irbons nus, et d’obtentir alnsit ub ettet 


; 
plus petites que avec les 


utile plus grand. 


III. Le pouvoir émissif du métal superficiel est de beaucoup infé- 
rieur ‘) celul du eharbon. [| en resulte Que, meme 7 section egale, 
la temperature d'un rhé phore métallise, sur la partie qui s’éloigne 
de l’are, est plus Glevée que si le charbon était nu. Malgré cette 
plus grande élévation de temperature, l’émission inutile de chaleut 


est diminuee. Je vais le démontrer. 
Reprenons la formule 


Kmoaef(@). 


Si dans cette e xpression, on diminue € sans faire varier K ni.¢, on 
augmentera @, et si, d'autre part, on a diminué la section du rhéo- 
phore (comme jal dem — que cela pouvait etre fait, grace 4 l’en- 
veloppe), il en résultera une diminution de ¢ qui agira encore dans 
le méme sens sur la var tn r de @, ' 

Nous aurons done, hors de l’are, une température plus élevée 
quavee un charbon nu. Or, il est avantageux que la partie con- 
tigué a l’are voltaique soit froide le moins possible relativement. 

Kn d’autres termes, un rhéophore nu a un pouvoir emissif con- 
sidérable sur la totalite de sa surface, tandis quun rhéophore mé- 
tallisé, depouillé d’e nve ~~ pe dans la partie éclairante, a un pouvoir 
émissif considérabl la oN Ss produit Vémissir on utile. et un pouvoir emis- 


sit faibli partoult ou 5 Cp ie Uémissic ii unitile. 


ae 


ure, 
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Observation.—Quand le recouvrement métallique est trop faible 
loin de proteger le charbon contre la combustion latérale, | accelére 
cette combustion, precisement A cause de l’elévation de tem- 

1667 pérature que je viens de signaler. Ainsi, des baguettes en 


chardon de cornue que j avals recouvertes, par galy aunOp rlastie, 
, — ’ } ; ' ; : 1 " 7 i , 7 » on 
Gd untres taible depot ade piatl u dargent, ont rougi et Orule sul 
| ’ } - ‘ 
presque toute leur longueur, pa ju ma couche metallique, déja 
» +4 » % i . } ye ‘ » ; 7 \ s . . ‘ + . 
Sulbsante pour diminuer ie pou r emissil, bhetalt pas assez forte 
| i] CLL LM ner eS COT 1S] ~ ‘ riies 
(‘ott aeticl rAPolYUr Lan tellicy 7 foailyl lie 
Ut ALC LLU (j he SeLLIta y i iit ) ~ that auiqgues tres bi i Vits est pi i 
’ 
marqu vec les métaux qui d it au charbon des propriétes 
s 
mv TdT} ] eas t, = eL is} " : 
t ; he : : « ; 


resistance reiativement grand: julls Offrent a ta formation de Lar 
: 
' ,if 1 het sy, F soy) yT" vr) ‘ ' = i, *) ’ ily ’ Hr 7) 
VOLLaIGgUe, svat ll MISC Presence U iX rhneopuores thie miirises YU ranit 
: + 
. . 
(i 5 pal Cs [T1UCs UsseZ VOIsilies Pou rue ie COUTAlII nuisse franchit 
: + 
: ' ; ; 4 | ’ ; 
: . .* : 4 : . : *\ F 
Pespact qQul i@s Separe, ial Cl) Lia SeLavdilr eure Ces DaPrLiies :Ues, 
: ‘ i 
plutot qu’entre les partiés méta 
. os " , 
| . . , 
Jn pourra, dans beaucou!) is, tirer parti de cette propriete 
: 
Pro (oT | it rt] | | i ‘ l¢ 
i ‘ ; s\aeaea a ia a <4 : 
; io ee } ] . 
ir e@Xeinpie, euel geuxXx | 5 th LLiiSCs PAPALCLIeS, La 
: 
Maitiilraltl AUX extremites, Gul sel i l¢pouillées de métal, sans qu’ 
ul vesoin, pour eviter les dcenla t fsSdetuare (et aussi ies combpus- 
: 
' } . — | , ' . 
LIONS iateraies), de mettre entre ies ophores, et autour d’eux, des 
4 


matieres isolantes comme l’a propose recemment M. Paul Jablochkoff. 
V. Tout charbon artificiel un peu conducteur et point décrépitant, 


Pour fabriquer le charbon da ;enveloppes metalliques servant 
i la fois de moule et de recouvrement au rheophore, en employant 
des pates nécessitant u culs faut chaulfer tres doucement, 
: it au début de l’opération, d’autant plus doucement que [en- 
VeEioppe | iisse MOMs de pla eau ivement du rAZ li est bon de 


COTLII 
1668 une douce chaleur trés lentement croissante Dos que le 
charbon a pris de la consistance, on peut pousser l‘operation 
un peu. plus vite, mais toujours avec precaution. 

Pour fabriquer des rhéophores rectilignes, je trouve commode 
d’employer des tubes métalliques tires au bane non soudés. J’al 
ainsi, sur toute la longueur de mes tubes, une fente qui aide au 
dégagement de Piz. La piite charbonneuse étant Introduite dans les 
tubes avec une compression plus ou moins forte selon la com posi- 
tion de la pate et le degré de compacite quon veut donner au char- 
bon, je chauffe trés doucement et graduellement jusqu a 80,100 ou 
120 degrés environ. On peut pousser la cuisson au dela; mais avec 
lomérées par des sucres ou des hydrocarbures, ou des 
commes ou des fécules, cette faible température suffht. La cuisson 


des pates augye 

chive dans l’are voltaique, de cette méthode de fabrication résulte 
une grande éconoinie. 

y 4 4 , » | _ | ‘4 . 4 7 } ee 

Kn résume.—Je réitere les revendications portee a mon revet et 
ama premiere addition, c est-a-dire la “métallisation ” totale Ou 
partielle des rhéophores, eu charbon de cornue ou en charbon arti- 
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ficiel, que He ie soit la méthode employe pour opérer le recouvre- 
ment (galvan ets e, enveloppage, moulage, simple introduction 


ul ppag | 

etc.); et en particulier l’emploi des enveloppes metalliques servant 
en meme te mps de moule et de gaine aux agglomeres. 

De plus, je désire m’assurer la propriéte de toutes les applications 


— a¢ , seernent Aba a. o cs , "= : . : i] : . 
nouvelles qui pourront étre faites de mes rhecophores métallises, pat 
Suite des givers avantages que al falt ressortir dans Lil pore sence ad- 


dition, et quon peut resumer ains! 


id riie 5 aoa LTIPCLULL EL DSé tT] ' ‘ IU i iii Parte Cialifanve, 
CesT j-cdire seulemen i ou ln combustion est ute. 


>t) i.4 | = ‘ il a iT, ' § ‘¥ , }’ 
Z A qualite . de enarvon pare mies, ia metatimation perme (j em- 


’ 


j , » ] ’ 
ions plus petites, ce qui augmente le rendement en 


} } 
prover (jes Sec] 
] Area 
bulmmiere 

on “ ‘ ] 
3° Les rhéophores métal 
' . . } 


ises ont un pouvolr emIssI! con- 
a Oa 5 ee : } . 1 }? ~ . > is] » ? > 
1669 siderable li off se produit lVemission utile, et un pouvol 


, . 1} ‘ wwii P¢ , ' 
emissif tarbie partout ou seprodult remission mutile 


? ? ‘ 1} . » | 
| Lenve OP pe Thi LET otfre une résistance relativement il pnd 
A : he | 1? ! . e 1? sa? } ate t 
aia tormation detiare voitaique, et on peut, dans certalns 5. LITel 
P ' } — 4 ’ — ” 

parti at CeTT . prop ' ‘ | i?” ¢ 1} puiiTeé Ct] blTHILe) are Vol Ald Ut 

5° La fabrication en env roppes est tres cconomique, en raison sur- 

_— 2 . 
tout de la faible cuisson 
.**% , - ; ii , 

A ces cline propositions que jal demontrees dans cetta addition, 
"5s ° 2 ; . 
}ajyoute wn qentiee Sulvantes qul sont des Ccohsequences iovrigques ade 
‘ ‘ . . + 


rout ce qul sora 


— : ? sca ee 
6° La métallisation permettra d’employer des qualites de ce 


artificiels yul seraient trop combustibles pour pouvoir etre employ Os 


tevés contre les combustions latéral: 3 


nus. De tels rhéophores, proteg 
donneront par leur vive combustion a la partie éclairante un grand 
accroissement de lumiére et permettront de fonetionner avee des 


courants de moindre qualité 


mf) a ’ ae . a , ; ] . — ! . 
i° Les enveloppes métalliques permettront d’employer des char- 
: , Poa 
bons artificiels d’une cohésion trés faible. De tels eharbons qui 
S ¢ ralent trop ilragiies pour pouvoir etre emnployes sans etulrs. donne- 


ront un are voltaique peu résistant, et permettront de fonctionner 
avec des courants de moindre tension. 
8° Les etuls ou gaines métalliques servant A la fois de moules et 


d’enveloppes wilxX charb Ts, per mettronet ad’ obt tenir des rhéophore sen 


baguettes de erandes longur urs (ce qul pre Sent des difficultes avec 


le charbon de cornue, ‘ose les agglomeres fabriqués nus). On pourra 
done, dans le cas de arbons de trés petites si ctions ou de qualites 
tres combustibles ou rm u cohérentes, cases a * par la plus grande 
longueur du rheophore, la rapide d’usure résultant, soit de la petitesse 
de la section, SO] de la grande combustibilité ou de la faib le cohésion 
de la substance 
J° Les étuis ou gaines metalliques servant a la fois de moules et 
del ive loppes au charbon, permettront d’obtenir des rhéophores 
1670 den Im porte quelles formes (droits, courbes, en hélice, circu- 
laires, en forme de | plate aux, etc.) ef appropries A nimporte 
quels systeme Ss de lampes électriques. 
Post Scriptum.—Les métaux dont l'emploi rh’a paru le plus avan- 
tageux jusqu ici sont: le fer et l’acier, le nickel, le cuivre et le laitan. 


: 
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. ° : , ,: , 
hn ies citant, je continue neanl 


aucre S Ilit taux ou Alie ele =. 


} . ) . ‘> 
Paris le 26 kévriet LSSS 
tT) p ; 
rOuUrT e@XpPediItlon Certine Col 


Collationné 
Ln mot nul 
Le Chef de Bureau, 
G. BARBAU., 


” 


TRANS! 
PATENT 


IX HIBII 
REYNIER 


DEFENDANTS’ 
DITION TO 


3. ‘y 
23d. Se. 


tive nemolr antl 


| | 4 } : ‘ 
Boulevard \ oitalre., and relat 


taken the llth ot Oetober. LS, 


torts for artificial gas) met 
certificate of addition deliver 
Of agricuiture and commerce 
167] In my patent and 
metallization, In whol 
ever may be the Tile thod CIn pi 
claim comprises all the variou 
trode $s can be applied. 
more detailed and more comp! 
metallization may present and 
tions of my patented electrodes. 


I. I said in my patent: “ Metal 


est temperature only at the part 


metal will not be melted. VOLAtlL! 


extremity, and the carbons wil! 
the rest of their surfaces.” 

fact that in the light-giving p 
tion contributes to augment the 


1c 
> 


the covering metal and mia consequently burn. 


only suppressed the lateral com 
is useless and even injurious. 
lic coverings has other immed! 
to explain. 


bhit\viitis 


ered tf) 
second of January, 1877, by M. Ri 


Neverthe 
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; . ee las a . 
ui tne reservel A CiIIpPiol ce tous 


EMILE REYNIER. 


|) —“ ~. 77 
Vropricté Industrielle, 
. 


ALBERT GRODET. 


ATION SECOND CERTIFICATE OF AD- 
[a ., Examiner. January 
| Millmwave 
rs iL nt. 


a certificate of addition taken the 
vnier (Emile), of Paris. No. 57 
ng tothe letters patent for 15 years, 
carbon rheophores (of the re- 

electric light, the said 
authority of the ministry 


o ** 

» IO 
| y* t] . 

| Lilt 


ib the 


on the 6th of April, 1877. 


' 


; ’ 


’ ‘ 
Be 
i 


addition have claimed the 
rt, of carbon electrodes, what- 

This 
3s uses to which metal-covered elec- 
less I think it well to explain in a 
ete way the advantages which the 
which are covered by the applica- 


| for forming this covering. 


llized electrodes attain their high- 
The 
ized, or transported except at this 
pr tected from combustion over 


ss : 
contiguous to the Voitaic arc. 


In this connection | eall attention to the 


irt—that is to Say, where com bus- 
lioaht—the electrode Is deprived of 
Thus we have 
bustion—that is to say, that which 


This mode of operation of metal- 


ate consequences. I will proceed 
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’ 


If. Let us analyze the phenomenon of radiation in two electrodes 


i 
joined by the voltaic are. There is an equilibrium between the 


heat developed in a given time by the electric current 


quant it Vy yf 
in the electrodes and the quantity of heat which they emit during 
{ he Same time. The largest pal { of th is etl ission take place “al the 
extremities of the electrodes (prineipally at the positive point if we 
Op rate with continuous or commuted currents): another prea rt. com- 
letely lost as concerts producti mn ol heh L.1S Ca rried ry Coli luct vit y 
from the radiating point to the other extremity, even to the attach- 
: ee pst 


’ + : ’ Fr. ° +’ 
the electrodes and into the lamp itself, and 1s dissipa 


’ . ' 7 
lessly in obscure radiation. 


Let us consider first the direct (and the luminous) emission of one 
, 1 
of the radiating points 


1672 Calling K the quantity of heat emitted in the given time 
by the considered extremity, ¢ the radiating surface, @ its tem- 
, aud ¢ the radiating power of the electrode, we have 


remaining almost equal, constant between 


The radiating power ¢ 1 

certain limits, it is evident that @ will augmentif¢diminishes. Now, 
the light-giving power augmenting considerably for an excessive 1n- 
crease of temperature, we will gain, relatively, much more by aug- 
mentations of ¢ than we lose by the diminution ef ¢. It will, then, 
be advantageous to diminish ¢ 1n order to augment @; and as ¢ will 
be as mu ~ is the section of the electrode is stnal ler, we lay 
say, pi s advantageous toemploy electrodes of small 


But if such a cross-section Is given to uncovered electrodes, that 


ria i ~ 4 
} . ' . — oe — . , : ] ' . ee er Pas 
they becom: lescent for a certain length, there will be combus- 
: — —— | 4] — : BD en . » sale ar | — 
Lion interal Via i Liese CATVONS | Appi 1] \ l se hel ri h ickKhess tLurough- 
] , 1 j : ] 
outa iength so great as to soon dest roy their userlulness. 
bry i] mie so Bh : ’ 
Vn the col ary. WIth metallized electrodes Lnoere is no comopustion 
4 sf ‘ ; kh , ’ ,\ ’ ’ rey rs Y '¥% t . les } . »} | 1 ° 
CACeCHDL Wrere til emperature Is sumerentis igh to meit the s a Le r- 
boy } } -= | ' . ' x | oon ] 
ficial metal should they become ineandescent through their whole 
leneth We can then reduce the cross-section of the electrodes won 


dimension such that the metallic envelope is removed in the neigh- 


borhood of the are, and this limit of cross-section will be so much 
small rast iT suUpericl il me tal Is More reiractory. 

All things being equal, moreover, the metallization limiting 
the combust'on to the light-giving part—that is to say, where its 


combustion contributes to the iumimmous intensity —perin its the em- 
, . “i . . ‘¢ ‘ , Pi ‘ : : , 
ployment of smaller cross-sections than with uncovered carbons, and 


the attainment of a much coreater usetu!l ett | 


} 


7 7 ? 


Ci 

| ‘Lhe radiating power of the su perficial metal is much inferio1 

tl rbon, from which it follows tl iat even for eq! lal sec- 

erature of a metallized electrode at the part 

1673 which separates the are is much higher than if the carbon 

were uncovered. In spite of this great elevation in tempera- 

ture the useless radiation of heat is diminished. I will demon- 
strate it. 


— 
— 
—~ 
— 
ss 
~ 
—s 
— 
— 
a 
tee 
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Taking again the formula 


If in this expression we dimil 


q ; 
shall auoment 6: 


a 


Section of the electrode tas | have cit 


ry\’ renusotl) Ol the COYt ring) Lie rf 


; 
a, which will act in the same 
We shall have then a greater 


Uncove red carbon ; but it ls ad 


= So a es 

to the voltaic are be relatively cool 
; ; ’ 

In other te ris, an uncovered e! 


power over the whole of its surfa 


’ 


prived of its covering In the light 
ing power where useful radiati 


«i 


diating power where useless rad 


()bservation.—When the metal! 


protecting the carbon against lat 


combustion precisely hy rensol 


> 


: ' ’ 
which I have just pointed ou 


which | have covered by elect 

Ol platinum Or SiiVer have Det 
| , | 7 ] | } ] 
aimost their whole length, becau 


7 | : > : . ' . | ' ’ 
suthcient to diminish the radiatin 


+ 
; 


4th. Another property of m 
; ’ 


which they of; 


. 
~ 
- 
- 
—_ 
~~ 
— 
; 
; 
- 
— 
— 
- 


l6Os4 In presence of two met: 


I 


lor example. between two para! 


| ’ , ’ 
W i pay a tne extremities \ 
i 
: : , 
there belng need tor preventing 
: 
: % , 
: s 
thus Li imtveral CoOmouUustion 


time as moulds and as covering 


pastes necessitatin it 


7 


a baking, 


y 


ri ; 


ion 1S | 
, . 
4 
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t (@) 


he without varying K ore we 


r hand, we diminish the ecross- 
nstrated that this may | e done 
result from this a diminution 


a 


:\ Upon the value of us 
mperature of the are than with 


eous that the part contiguous 
ie least possible. 
le has considerable radiating 


\\ hile a metallized ( lectrode, de- 


'; 


ig part, has a considerable radi- 


s produced and a feeble ra- 

roduced. 

lig is too slight, far frofh 
combustion, it accelerates this 

ie elevation of the lem perature 

is pencils of gas-retort carbon 

with a very slight deposit 
red and burned throughout 

| ing, although 


° ’ : ‘ . 
iclentiv heavy 


, » Ts 
covering is more marked 


rT} the prope ¥rties ot pyrophori, 


‘covering is the relatively 
» the formation of the voltaic 


| electrodes presenting parts 
nv may Pass over the Space 
| to establish itself between 

veen the metallized parts. 


ilk many cases Ww conduct or 


ectrodes the are 
are deprived of metal without 

displacement of the are (and 
it between the electrodes and 
3; M. Paul Jablochkoff has re- 


. 
onduetive and not decrepitat- 


J3 


' } i ban I } oars : ‘ 
[In order to make carbon in metal Chveiopes, Serville at the same 


iT the electrodes by employing 
ssary to heat very gently, es- 


pecially at the beginning of the operation, and so much the more 


‘ 
A. > w) 


131—314 
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. ; . ° 
gently as the envelope leaves less Space lor the disengagement of 


[t is well to commence by evaporating in a vacuum, cold at first 
then to apply grad uly ner asilp heat until, when the carbon has 
taken consistency, the operation may be pushed a little more rap- 
ldly, but \\ ith caution. 

in order to make rectilinear electrodes I find it convenient to 
empl y met illic tubes drawn with the base not soldered. l have 


thus through the whole of mv tubes a space which in a vacuum aids 
. ' " . ‘* 7 
In the disengagement ol the Fuses. fhe carbonaceous pas | 
introduced into the tubes with compression, greater or less accordin 


: ; ’ 6 ; 
LO the com position or the paste and Lhe de ree ol coh sion whien wl 


} ; ’ ’ * ’ # 4 _ 
is desired to give to the carbons, | heat very gently and gradually 
17 t | iif st] 1()) 1*() rr Ty . ’ \’ } head 
Up tO avou I  o- giey>rees., ne process May wv pusii I T 

n » " . , 7 5 ’ 
a . 7 fs .» ; vy + . 
vond that, but with past ivglomerated DY means OF sugar Ol 
1 i = = " ; 7h, , t, ’ | | " : : evs } 
i 4 } ii si ii PL Pia . ‘ Lis, Ul > | Li i rio VA VOT Pel 7 | uA | Pe 
. ? | ‘ ’ 
he baking is finished in the voltaic are, and this method of 


. | ri | 

| re u eo erate the claim of th | itent and of thenirst 
iyi ’ ti , lag ' , } } | ‘7 ’ rT ? 
matic Pil ' is Uv ie if tt) tiii Ui yt) 1} VW Udit QO] iil Peal i 

: ' : | 
odes Ot Gas Lort or artincial carbon, Whatever may | Liat 
i + > | ° , | > " ‘ 
2 tf} i | tp)p) 1 ft? iis { Ve ! iy t?j | } le )) ps a 1) Wi LTT) neg, 
" Y } 4] . 
1h) biGdilly [1)}) Introduction, MW aiici, if} parth liar, the ¢ Wpioy- 
>> 7 , 9 >> % ’ ’ ’ y ’ | ¢ ; : nid 
Piel () i} VeELOpPes, SCrVIitl at tne same tim iS MOUIGS allt 

sh hs for the agglomerations 


\ , - r — 
Jloreover. (LeSiLT's Lo) SeCUTY LO) TH) Vise 


applications whic 1 Call VC made of Wy in tallized electrodes Oll AC- 


count of the various advantages which have pointed out in the 
. — + " ’ — " 2 M : * ] P ‘ 1] "| i 
present addition, and which may be recapitulated as follows 


: , 4 r y & } 
Ist Metallized electrodes do not burn, except fl the ngnt 
! } } ° 
part—that Is to Say, where the combustion 18 us ful. 
lization permits the ClIll- 


PiOVIiLi' nt olf smaller cross Section. which mcreases the produ TION OT 


2d. For equal qualities of carbon meta 


~ 


dd. Metallized electrodes have a considerable radiating power 
here the useful radiation is produced, and a feeble radiating power 
where useless radiation 1s produced, 
ith. ‘he metallic env lope offers a resistance relative ly reat to the 
formation of the voltaic are, and advantage may be taken of this 
property in certain cases for conducting or limiting the voltaic are. 
oth. The manufacture in envelopes is very economical, especially 
D\ reason of the feebl baking. 
Oth Th » metal covering pr rmits the employment of qualities of 


APLiINCI aL CATVON which Woul e LOO 


combustible Lo be employed 
, " ., i. ] ‘ * i . H : } : 2 . 
uncovered Such electrodes, protected against lateral combustion, 
vive, oy their free combustion at the lighting part, a great increase 


of light and permit working with currents of less quantity. 
TF = Ye 
1. Met uiic envelopes permit the employment of artificial 
carbons Ol a Very it eble cohesion—of carbons which would he 


ele brittle to be employer without sheaths: will give a voltaic are 


ad 
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of low resistance, and will permit working with currents of less ten- 


Sth. The metallic sheaths or coverings, serving at the same time 


for moulds and envelopes for t! carbons, will permit obtaining 


. . " . : : [eva ’ Pan i rr, ff, . * 
electrodes in the form ol penciis of gre it iengthn (a thing which pre- 
’ 
ee P th) sy if 7. <Y ’ ’ ; , ’ aar aca! ’ roy ty ry : le 
~ | tiif si cS Witt Let bs re | : i ‘i Liat aS’ lrOomeravions lade 
4 ri, ‘yf " he PTT cy } t ry? ’ } ‘ ; ' , vi t] " ee ’ f v< | nyc f 7 uh be 
yy I mit CUOVCGI 1) oF }. Lthnayv Ue ScLiti MAL ith Lae CHuSse VU CaAruouons O yery 
: . * * : ’ * ¢ i ‘*% i. . » * ta 
Sinali cross-sections or of very comoustibie quallty or not very Cco- 
. : >. 
| j ] 9 | ' . | > 5 > | .* . } . . " . 
nerent that, Dv-the mreatver iengun electrode, we May compensate 
: ° oe " ’ : 7} . 

. | ® s/f . . " | .% : . t- . P | \ . . " 
lor the raplaity of use resulting either Irom the smaiiness of the see- 
| f + . be » tha f P al 
tion or from the great combust! y or the feeble cohesion of the 

i psf ince. lhe MIeTALIIN "iit 1Liis I COVeCPilig’s, serving i the Sanie 

. = 


me tor mouids and tor covering the ecarbdbon, Will permit obtaining 


’ 4 | j . : " Os ’ + — 

‘ rodies of any desire i jorm SLOail? 1 curved, It} helices. in circu 
, ' a . " . , , , bd 

; : ; * a. ,% g 4 " * P . wet . > 
iar G1IskKs,1n form OT plates, a ind adapted to any svystein of elec- 

| : . 
? 

trie LLL DS 

[> ' 4a) = 4 | ‘ { ha od | 

L OSTSC RIP] — | ne metais the empioyment OF which has appeared 

} : . : ., 
Td) TNE an QT advantageous up bo tl is | rite are irs nm. SLE i, nicKel, copper, 
’ i by 9 , | | y* | +i —s " 5 : % S) ‘ e 
<i ‘1 UWLASS i] CILING Liese ics yf ei CMMpioyvytmhnent Ol ali OLE 
- ; . 

ii Lis or all AY. 


LL. 8. (Signed EMILE REYNIER. 


Paris, 26th of February, 1883. 


e* 
For the sale of certified copies 
Le Chet du Bureau de la Propri Lf In lustrielle. 
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1678 “Derenpants’ Exurpeir DescriIpTrion OF ARCHEREAU LAMP* 
J. A. R.. Examiner.” August 2d, 1882 


Archereau, p. 217, Dumonc |. ed. 1857. 


Régqulat ur de M Arche reau., 


Ce régulateur est représenté Fig. 5, Pl. LV. ' 


Deux colonnes ou tiges métal| jues A B,C D), auxquelles on peut 
l, eambure des montants 


donner toutes les formes possibles, soit la 
dune lvre, Soll F 


elles par trois traverses AC. D EI 


a rigidité des colonnes grecques, soit unies entre 
} * G, de maniére a former une en- 
Sé mble solid ' Lune de ces traverses esi métallique; c est celle qul 
occupe la partie supérieure de l'appareil, les autres doivent étre en 
hoic (es derniéres servent de support et de points d’attache a une 
longue bobine H | placée para! lement entre les deux colonnes, et 
jul doit 6tre enroulee de fil assez gros pour que le courant en clir- 


culant au travers sans la fondre, puisse agir sur un fer électro-aimant 
placé i l’intérieur de la bobine. 


. 


‘ 
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fer électro-aimant, qui n’est autre chose q’une tige de fer K de 

la longeur de la bobine, est soude d une tige « le culvre de meme 
calibre el de meme longeur, portal Li i SO! 1 extremite ibe ube petite 
poulie J. Du cdte oppose, le fer porte un hy we tube de cuivre 2 avec 
vis de pression dans lequi | on enforce l’un des charbons lorsque la 


tige entiére a été introduite dans la when Alors une corde fixée 
4 la traverse inférieure et s’enroulant sur une poulie P d'un grand 


. . . } ‘ 
diameétre, peut servir de a oe i la bige électro-aimant en s’en- 


cagceant dans Ma POT? ae ia petit > Pol ilie dont nous avons pare, I] 


sutht pour Ce la qu an contre -poldas - Qui sera }) lace au pout de la 
ss sh = 
corde. SOT suscept ble de iul faire equilibre. 
11 aT , +) ner . ] 1’. ' 
La travel ‘se neta allique qui OCCU Pe ia partie Superieure de L.appa- 


’ ! | ; | 
reil porte un petit tube de culvre 7 qui descend perpendiculairement 


- } | . . ". | - " y = ‘ ® e > ’ j " ' ' 
en face du charbon GUL Pore ia Lige eleclro-alimant et dans lequel 
* " ’ ’ ? | 
on mmtrodult evaiement un crayoh ade Chardon Au moven 
- 1? : . . . ] ' | : ’ |’ | ‘F ‘ 
16/79 aun adiustement Lres-sim ple, cre tupe peu qgaguauliieurs eLre 


recie taciiement, tani pour sa nmauveur qui pour Sa airection, 
et par consequent ces deux charbons pe livent etre piace 3 tres exacte- 


_ , , ’ 
ment i un au-dessus de iautre. 


iS TOevVicr, SUTLOUL Ct DLCT) CQUILIDre! ia tice mobile. 4 i etautl 
‘ y? ? ' 7 

lait. | Sumit de mettre en rapport une des deux colonnes metaiiques 
s * i 

to he Ts - | | oy » 170% i lac lio - ; le if I | Ba al satay ¢ nrre, 
cit pappar i aye A \4a5 UUS PUICS Mat beh pri, Ct cat aire ee eLGLe ii Lb «hla bl ( 

, -_ ? . ’ ‘ . j ' 1 # 
pote au fi de culvre de ia bobine (dont un bout est soude sur sou 


Cahoon ). Le courant passe alors de la bobine au charbon inferleur 


par la tige elle meme qui le ee ee lintervalle 
sCparant les deux charbons, il arrive a l'autre pdle de la pile par la 
ravers eupérioure de l'appareil. et fa. coloane métallique laquelle 


est attaché | Ut) des fils conducteurs. 


ee eee et produit la lumiere, la bobine réagit 
sur le fer de la tige ‘ LTo aim: int qul porte le charbon Inferi ur, et 
attire en raison de ™ eaction magnétique qu’exercent les sole- 
saihlen aur man tor ain Aa nag ce qul donne aux 
echarbons léeart sulhisant pour | effet lumineu Mais, aussitét que 
lo cousans conse de. picten, aaa nad ell de l’usure des char- 
bons cect it raction CCU. et le charbon mobile. sollic Lf preal le 
contre-poids, se trouve entraine et soulevé jusqu’a ce que le courant 

‘ 


tabli entre les deux 
forces, et les charbons peuvent s’user de nouveau. 

Ainsi, 4 mesure que la lumiére tend a décroitre, le contre-poids 
réagit, et c'est ce qui maintient toujours égale l’intensité de la lum- 
lere. 

Plusieurs precautions néanmoins doivent étre prise quand on veut 
que l’appareil marche trés réguligrement. ‘ 

[1 faut d’abord placer les charbons a une hauteur qui dépend de 
l’intensite de la pile dont on doit se servir. Si la pile est trés forte, 

les charbons doivent etre placés un peu haut, car l’attraction 
1680 des solénoides augmente, du moins jusqu'a moitié de leur 
longueur, i mesure que le f ers y enforce. nqonbnden, oh nen 
le méme raison, les charbons doivent étre placés plus bas si la pile est 


faible. 


passe de nouveau; alors l’equilibre se trouve 


K de 


icme 


eCLILe 

avec 
! 

ie la 


: 
? 
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D’un autre cdté, comme la pile elle-méme s’affabiit, on doit avoir 
soin d’alléger de temps en temps contre-poids afin de maintenir 
equilibre; c'est pourquoi on emploie dans ce cas, comme contre- 
poids, de la pre nallle age piomb 


DEFENDANTS Exuipit TRANSLATION OF DESCRIPTION OF ARCHE- 
RAU’s Lamp. J. A. R., Examiner.” August 2d, 1882. 


Archerau. Vol. 3, p. 217, Du Moncel’s Expose, 2d, 1857. 


ry* ° : . ; 

his regulator is shown — Fig. 3, plate 4 

4h } } _ , » ] , ’ 

lwo metal columns or rods, A B,C D, which may be of any shape 


° ° + 7— ; ce i ’ 1 y ot 5 eee + | . . 
O! form, such as the curves of eat ) rhnts of a ivre or the severity 
' , a : ' , ‘ . oF 

of a Greek column, may be i DY Lhree cross-vars, A C.D E. 
I (7, 10 such a wav as to mak is i wnoie he Upper one ofl 

: ' : P | . ry’ 

these cross-bars is of metal: thi rs should be of wood. These 
, i | ’ ' ' , } J j 
iaASt act as Supports ana as pi | ne attachment OF a tong bob- 


bin, H I, placed parallel between the two colums, which should be 
. 


wrapped with a wire sufficiently ve that the current in cirecu- 
iting through it without melting it can act on an iron electro-mag- 
net placed mmside the bobbi 
(his iron electro-magnet, which is nothing but a bar of iron, K, 
of the same length as the bobbin. ts soldered to a copper bar of the 
same size and length, bearing 3] extremity a small pulley, J 
(diy thre Opposite side thi rol bears i small Copper tube. # 
16S] vith a clam} SCTCW 3 inserted one of the carbons 
when the entire rod has | 1 introduced into the bobbin. 
Then a cord, fixed to the lower cross-bar and passing over upon a 
pulley, P, of large diameter, serves as a support to the lectro-mag- 
rod by piayving in the gi the small pulley of which we 
' s]) KeCT) 


? 


It is sufficient for that that a counterpoise. Q,. which will be plac d 


7 i 1 } a Sa . '% > int ‘vy 
at the end ol the eord, mas be capabie of holding 1t In equilibrium. 


} i] | . " 7 f 
he metallic cross-bar, which pes tlie highest portion of the 
: 
, a 4 _ 1; - f — ‘ | hint | :, 
apparatus, carries a ilttie tube O| copper, |, Which agescendas perpen- 
. &@ * : 
+ Pe BE + | - - 3 D cafes aed ‘od 
aicuiarly opposite the carbon, Wh | carries the electro-magnetic ror 


’ 


nad ImMto which Ls equally introduce i carbon pencii, 

By means of a very simple adjustment this tube can besides be 
easily regulated both for its height and for its direction, and conse- 
quently the two carbons may be placed very exactly, the one above 
the other 

Thus arranged the (apparatus) can operate, but it 1s important to 
re culate it and above all LO We I] balance the movable rod. This 
being done, it is sufficient to connect one of the two metal columns 
of the apparatus with one of the poles of the pile and to join the 
other pole to the copper wire of the bobbin (of which one end is 
soldered upon its core). 

The current then passes from the bobbin to the lower carbon by 


ly 
the rod itself, which supports it, and, leaping over the space separating 


em i it aE Rt eae = - ” 
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the two carbons, arrives at the other pole of the pile by the upper 
cross-b ar of me ap pars itus and the Init talli C column, LO whic hy IS al- 
tached « f the conducting wir 


} es 
As lone cS ap appearence Passi = fi nad 1 produces liolht the bobbin reacts 


a a 


Upon the iron ol th, electro-magnetic rod which carries the lower 
earbon and attracts it by reason of the magnetic reaction which the 
} " . - ’ . . : ; 
SOIeCnOIGS exercise Upon a movable iron within them. lt Is this 


’ ’ " . . ' ‘3 
which gives the carbons sufficient separation fora lumininous eflect 
> } H . 
But aS SOOT das the current ceases to pass Or weakens Dy 
»O< > 4] qe ' 
1682 the consumption of thre carbons this attraction ceases and thi 
iS att od —_ ‘ 
| solicited by the counterpoise is raised until 


ished between 


moval le carbo! 
the lrrent again pass +} thie 1) the equilibrium is estal 
the t Lwo forces and Lne te si Cath again be consumed, Thus 
the light tends to diminish the counterpoise reacts, and it 1s this 
which maintains always an equality in the int ensity of lielt. 


Ne v* rthe i@sSs, Nanny pre CAULIONS ought to be taken when it 1s di 


sired to have the apparatus operate very 1 regularly It is necessary, 
. | y . 

tirst, to place Lhe Carvonus at a — (depend! tig upon) the (inten- 
sitv) of the pile which Is to be used the pile is very strong the 


carbons should be placed a little high, ‘or the attractions of the solen- 
olds augment at least up to one-half of their length, according as 
the iron sinks. 
On the other hand and for the same reason, the carbons should 
] ?- . } ‘ P | 4 sraAn | 
e placed lowe! li the plle 1S weak 
On the other side. ais the pile ILSé if weakens. Care should be take 1} 
to lighten, from time to time, the counterpolse, ror the purpose of 
,. : - a ¢ . , . } 
maintaining the equilibrium ; therefore in this case shot is used 
a counterpolse. 


“DEFENDANTS Exarsit FILE WRAPPER AND CONTENTS OF BRUSH 
PATENT No. 203,411. J. A. R., Examiner.” Jan’y 16th, 1888. 


To the Commissioner of Patents 

Your petitioner, residing at Cleveland, Ohio. prays that letters 
patent may be granted to him for the invention set forth in the an- 
nexed specification, and he hereby appoints Leggett & Leggett, o 
Washington, D. C., or their duly accredited assistant his attorneys 
to prosecute this application, to mak e alterations and amendments 
therein, to receive the patent, and to transact all business in the 
Patent Othee connected therewith. 


CHARLES F. BRUSH. 
1683 Spe cification. . 


Be it known that I, Charles F. Brush, of Cleveland, in the 
county of Cuyahoga and State of Ohio, have invented certain 
new and useful improvements in electric lamps, and I do hereby 
declare the following LO be il full, clear, and exact deser) ption of the 
invention, such as will enable others skilled in the art to which i 
pertains to make and use it, reference being had to the accompany- 
ing drawings, which form part of this specification. 
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My invention relates to the electric-light mechanism, and it con- 
sists in the following specified device or its equivalent, whereby the 
carbon sticks usually employed are automatically adjusted and kept 
in such position and relation to each other that a continuous and 
effective light shall be had without the necessity of any manual in- 
terference. 

In the drawings— 

lig. 1 is a view in lougitudinal section of a device embodying my 
invention. 

‘ig. 2 is a detached view showing my ring clamp and lifter as it 
appears while not in operation 

Ke lg oO the s same as it appe ars whl -1n operation. 
ig. 4 is a detached view oc iy improved carbon-holder. 
lig. 5 comprehends a few of various modifications of which my 
invention is susceptible without a departure from the spirit and 
principles thereof, and Fig. 6 represents a form in which my in- 
vention nay be applied LO a lamp that moves both of its carbons. 

| will now describe the device shown in Fig. 1: 

A is a helix of insulated wire, said helix being in the form of a 
tube or hollow cylinder resting upon an insulated plate, A’, upheld 
by the metallic post or standard E. Within the cavity of the helix 
A is contained the iron core C and the rod B, which passes loosely 
through the core C. ‘The core C is also made to move very freely 
within the cavity of the helix A, and it is partially supported within 

the cavity of said helix by means of the springs ce, whose ten- 
1654 sion is regulated by the set screws c’. These springs push 

forward against ears attached to the core C. Disa ring of 
metal (preferably such as will) bi attracted by the magnet) sur- 
rounding the rod b just below th core U 

Une ¢ of the ring 1) is over a lifti ng , tongue, CU’, or its equiva- 
lent, which is attached to the core C, whi le the opposite edge of said 
ring is a short distance below the crown of an adjustable set 


dg 


screw, D’, 

This arrangement is susceptible of various modifications, and 
uitable means of any description may be employed whereby one 
point of the ring D may be lifted in such a way as to clamp the 
rod B while a limit is placed to its upward movement or to the up- 
ward movement of the core C 

The standard or support E (which may also act as a conductor) is 
fastened to a suitable base, H, to which base is also attached the 
mechanism for holding the carbon IF’. This mechanism consists of 
a support, G, terminating in a part similar in construction to the 
part Bb’. 

The lower part of this support is bent at a right angle and rests 
upon the base H and is fastened to said base by the thumb or set 
screw G’ or any equivalent device. 

It is necessary that the carbons F F’ should present in accurate 
up position to each other r, an d to ac complish this the set screw (7 is 
made to made to pass through a hole in the support G considerably 
larger than the shaft of said set screw. 


ig 25 ue aot mice 
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It will thus readily appear that when the set screw G’ is loosened 
the support G may be moved about until its carbon F’ shal! properly 
present toward the carvon IF, when it may be secured in proper 
position by tightening the set screw G’ 

N OW, Oe pole of re battery or othe rsu itable SsOouUTCe of elect ricl LV 
bel ne at tached to the si Ipport Gr, while the other pole is connected 
to the support E, the electric current passes from the latter through 
the helix A, rod b. and carbons I he’ down LO the support Gr, thus 

completing the cireuit. 

L6S5 The core : by the force of the aX i magnet ism th Us 
; ! | he cavity of the helix, and by 
means of the finger C’ it lifts one edge of the ring D until by its 
1 5 it clamps said rod and also 

lifts it up to a distance limited by the adjustable stop 1)’, 
While the ring D retains this angular relation with an impinge- 
ment against the rod } said rod will be firmly retained and pre- 
vented from moving through said ring. ‘The adjustable stop D’ is 
fixed so that it shall arrest the lifting of the rod B when the ear- 
bons F IF’ are sufficiently separated from each other. While the 
| eadily through 
the loose ring D and the core C, ana it will be readily seen that in 


angvuiar impingement against the ror 


’ ? 
this condition the simple force of gravity will cause the carbon | 
, ’ , a ° , 
' a . . ; >. ‘ « ; . . or . w. . , 4 4 
to rest down upon the carbon I’, thus bringing the various parts of 
i . ‘ 


; 4 : '% | ’ al . ‘s> 
the device into the position of “ closed eireuit 
Now, 1f a current of electricity is passed through tl 


a 4 
‘ — RR 
| ‘ » 
will instantiv operate. as just explained. to lift the rod B and thus 
' } 
’ ; ‘ 
Sepa it i il } | it) | 1) Oadu ‘ Line erectrit ight 
; 
Lhe tension of tl springs ¢ 1s so adjusted by means of the screws 
ec. or equivaient, that they, together with the magcnetic attraction ol 
} } 7 ‘ ‘ . . ' , 
Lue bellx, Shall De lists thie leq} LO support the core U, ro LS. ana 
tl 
< ; ' “ree ee o 
caroon | it) ne position described fol proaucing light 
\ +} Tv ha ’ } Bw 4 thiey Peres we ricer ti oe ’ ort | f 4] + Md 14 rts. 
d Ss Liit’ Cal MPTES BILLIE TI iWwAaAY. tetas Laat reasinily vit mite’ it? ©)i Lil VOLUua ‘ 
, > 
+ ¢ : ¥ } ; 
arc. tiie iecuri irrel gaimMibishnes 1h strengtn, owing to the inereased 
resistances his weakens the magn smoof the helix nad, ucecord- 
° y | : " } ’ ' ‘ i . , 
Ine@iv, tne core, Tod, and Caroon | move downward DY he force oOo] 


~— 
— 
. 
- 
— 
— 
— 
-_ 


“— . " +. + | : " =. "|. 2) | : : . : y . | Pe 
OriaivVits Uti viit CULISeILLUClLtit SiO ChLINY O|} the volt: recases 


—s ; 
+} ‘| be ,\ » > ’ ‘5% ] + | ha) ’ 
the strength of the current and stops this downward movement 


After a time, however, the clutch ring D will reach its floor or 


+4 | )2 reict of a. 7 _ ; ] —_ 

SUPPOPt, - and its downward movement Wil © arresved, Now, 
‘ 
, , " ' ‘ : : " 
menes é of > rarwen ens :' ™ { . . ; , : 

any turtner downward movement oi the core \, noweve!l slight 

‘Qe roll af , ° i} ‘od RB 1] f lial Ls erisacel 
LOS6 Wiii aL Once reiease tne rod  aLIOWING It to silde througn 

, , 


[mn continued operation the normal position of the ring D 1s in 
contact with its lower support, the othee of the core C being to regu- 
through it if. howeve Ta. the rod ACCI- 


> 
, _— 
dentally slides too far it will instantly and automatically be raised 
: ; ‘ } 4 . . . : > 
again as at first, and the earbon points thus continued in proper re- 


lation te each) other. 
The rod B may be of such length that the longest carbon sticks 
may be employed, and with the device just described | experience 
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no difficulty whatever in consuming a carbon stick of any length 
and obtaining a continuous and very effective light without the 
least manual interference. 

The carbon-holder here shown which consider LO be novel with 
myself, consists essentially of a split cylinder having a square or 
angular cavity. One ol Lie plec sis attached to the rod Bor stand- 
ard (yr) while the other part is loose, and 1s constructed to rest upon 
a stirrup, b*. A screw passing through the stirrup ly? serves to 
( ianrp and bind the carbon between the two parts just specified. 

[do not limit myself narrowly to the ring D, as other devices 
may be employed which would accomplish the same result. Any 
dey iCe may be used which, while a cul rent of electricity is not pass- 

i the helix A, will permit the rod B to move freely up 

and down, but which, when a current of electricity is passed through 

| | | ; operate both LO clamp 

iit} LO raise tf ic For >. ana toners y Separate tf i Ca rl MOL} | O1nts a bY 
aud retain them in proper r lation to each other. 

the base H may be shifted 

pen with. kor instance,it may be attached in such manner 


_ 
< 
_ 
— 
— 
— 
~ 
- 
- 
~ 
~ 
; 
one. 
— 


: > 5 ” . 2 ° . . } 
“a5 tilat Ib may be fastened LO ua Wal | Ost: or it Mav be placed 
. . ’ © : ; 
avove the ght 1th SUCHL MAN ras that the mechanism shall 
a x , ’ ; . . 4 ‘ :' i” ~ ‘ " - ‘ 
L687 iy SsUspell i@d Irom Ib: Oo} is SIlOWHI itl iy. JO Lune Grawings, 
ti |] } r he ‘ol a lioht "Th i}s7 nal fre) 
Lilie pus rasiV tb) Ppicie j Li} , j SP idl ch titi SUS LIM stat POUL 
r% i : ’ . : i . we . . 
WO DOOKS, 8O as to De readiiy rer elf desired, and these two 
SUspending hooks may ve th ind negative poles of the 
a 
Lidl iT : ’ ithe! rk i>) + i TS i) ‘Ty Live \’ zt SWiiie cor te 
ae oe oe ad Swe aaia ia il ." ‘ ’ : ~e ’ chi ’ ' ae : eat 
' . 4 
d tay be the pos! e and poles of the electric appa- 
; ‘ 
ratus; thus tl mere suspen: imp Will p it it within the 
7 
| ‘ 
vi L} t ae Liit Bares iOT Of 
’ ’ , ; ad 
Lhese variations are desirabl 1 the device is to be used for 
, , , , 
® " : : ; " , : Pie " ’ ’ “ ee 
fii uving p Irposes iti SUCH POs iS that the vase H would CASL 
. | 
i ‘ | ~ | re \4 
; ‘ ‘ brat stat +) 
\j } } | } | ‘ 
\ rit } iesig I i In lie@nht-nouses or Io! pro- 
ope i res, A Lurougnu ‘ . ' ssary toat Line porn of 
, : : : ¢ b 
lmnina 1 be Kept lh one po i SuUcil Causes aly LPpPropri Lie 
> ’ > 
> 
I i ‘ ; ; ‘ ii eA | ts ii itt eC. a ‘4 , ' iO] raisily 
‘ i \\ sy 7 wit i ? 
) — he provided either 
ii clit Til , s % aayratyy ‘ od bhch 5 ) PL UPyV tats ‘ il 
| a 
With Sharp or angular ¢ ivitv mav be beveled or 
’ . : , , : ’ , \ : sy f 2 #*u% . . 
rounded. as shown In Fig. 9 ol vings. It isentirely imma- 
’ P at } 
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DEPARTMENT OF THE INTERIOR, 
UNITED STATES PATENT OFFICE. 
To all persons to whom these presents shall come, Greeting: 
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tors 
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and eighty-two, and of the Independence of the United States the* 
one hundred and seventh. 
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Commissioner. 
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To the Commissioner of Patents: 

Your petitioner, residing at Cleveland, Ohio, prays that letters 
patent may be granted to him for the invention set forth in the an- 
nexed specification, and he hereby appornts Leggett WX Leggett, of 
Washington, D. C., or their duly accredited assistant, his attorneys, 
to prosecute this application, to make alterations and amendments 
therein, to receive the patent, and to transact all business in the 
Patent Office connected therewith 


CHARLES F. BRUSH. 


Specification. 
Be it known that I, Charles F. Brush, of Cleveland, in the county 
of Cuyahoga and State of Ohio, have invented certain new and use- 


ful improvements in electric light regulators; and I do hereby de- 
clare the following to be a full, clear, and exact description of the 
Invention, such as will enable otters skilled in the art to which it 
pertains to make and use it, reference being had to the accompany- 
Ing drawings, which form part of this specification. 

My invention relates to improvements in electric. light 
1695 regulators, & consists in the devices & appliances hereinafter 

t forth & claimed. In the drawing Fig. ] represents a ver- 
tical section of an electric light regulator, embodying my several 


a 


=f 


improvements. Fig. 2 shows a modified arrangement of releasing 
mechanism & clutch GH. Fig. 3 shows modified arrangement of 
principal helix A & adjusting helix |. Fig. 4 shows another mod1- 
fication of the same. Fig. 5 shows one method of applying the 
adjusting helix I to an ordinary magnet, such as is involved in 
many regulators in common use. Fig. 6 shows the adjusting helix 
[ as used without a principal helix. Fig. 7 shows a modification of 
the same. Fig. 8 shows the adjusting helix & principal helix oper- 
ating different cores or magnets 

In Fig. 1 K is a base of suitable material, to which is attached a 
metallic post E supporting the arm zx, which carries the rod B. 

This rod moves through holes in the arm 2, and has at its lower 
end a carbon-holder, which clamps the carbon F firmly in position 
so that it is carried up & down with the rod. H isa ring clamp 
surrounding the rod B, and prolonged & weighted at one side, as 
shown. 

This clamp is supported on projections e attached to the arm 2 ; 
lis a tube loosely surrounding the rod B for the purpose of prevent- 
ing the clamp H being carried up with the rod B when the latter 1s 
raised. D is an iron core rigidly attached to the tube M, which, pro- 
jecting above & below the core, passes through suitable bearings, as 
shown, and terminates above in the carbon-holder re which clamps 
the carbon I", the latter extending down the tube M as far as may 
be desirable. care arms attached to the upper end of the core D, 
by means of which the spiral springs U support & force upward the 
core D, and with it the carbon I'. c' are adjusting screws for regu- 
lating the tension of the springs C. Gis an arm carried by the 


it mav be urito 


+ 


~h 
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The releasing arm G, Fig. 1, may be replaced by the arrangement 
shown in Fig. 2, consisting of a lever, g, pivoted at one end to the 
post I; & connected by a link, G, with the clutch orclamp H. One 
end of the leverg projects over the carbon-holder L', from which it 
is Insulated by suitable material A, as shown. The lever g & link G 
are so arranged that when the carbon-holder L! is at its upper limit 
the lever will be raised by it, thus raising the clamp A & liberating 
the rod B. Obviously many forms of clamp H and releasing mech- 
anism G may be employed, the essential element being such as will 
release the rod B when the core D approaches near to its upward 
init & clamp it when the core moves in the opposite direction. 
in case it becomes desirable to operate this regulator in other posi- 
ons than the vertical one shown it -will only be necessary to so 

arrange matters that gra\ \ or sultabl springs, or both, may 
L6OUS produce the same movements of the several parts, which 
gravity & the springs © proauce In the vertical position de- 


We have now to consider the second important element of my iIn- 
vention, which consists ih thie i] troduction ot the ~ cond helix | 
used alone or in combination with the principal helix A. I have 


styled this second helix the “ad uUsLInNG hell jE «& will so refer Lo it 
ln my cl scription t Is empioved ior the pul pose of ryoverning the 
automatic adjustments of the regulator, its value for this purpose 
being mMnore apparent whe nh twoor more are used itl a single electric 
circull 


it Is we I known that w hie n an attempt is made to use two or 
more regulators Ol ordinary iorins na single electric circuit they 
work very Irregularly, some a wing their carbons to come & re- 
main in contact, while others have their carbons widely separated. 
The cause of this Irreguiarity may we explained as follows: Sup- 
posing two regulators are being used, at the commencement of the 
operation the regulators may start evenly, especially if a limit 1s 
fixed to the separation of their carbons. When, however, the car- 
bons burn awav so that the weakened current allows them to move 
toward each other this movement w il commence in one regulator 
before it does in the other, as it is impossible to adjust the regu- 
lators so nicely that their automatic adjustments will take place 
imultaneously ; but as soon as one pair of carbons approach each 
other thr electrie curre nt IS Sul nethened, & the other 
bons. which were about to move forward, will be retained in their 
old position. When another adjustment becomes necessary the 

: ° : . r 

same regulator, which proved the more seusitive in the first instance, 


may again advance its carbons first. These operations are liable to 
continue until the more sensitive regulator has its ecarpons In con- 
tact W% ceases to afford ight, willie the other m nopolized tia the 


whole voltaic are which was at first divided between the two. 
1699 Hence it appears that no more than one regulator of the 
ordinary forms can be successfully operated by a single cur- 

rent. 
If, however, a device can be applied to the regulators above con- 
sidered which shall automatically tend to force the carbons together 
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with a constantly Increasing pressure as their distance Increases, 
Lhben the two regulators, or as m inv more as the current is Capav 
of operating, will work uniformly, each maintaining its due portion 


r 
e™ 


This important result | attain by means of the adjusting helix I. 
This helix consists of wire very much finer than that of the helix 
A, iV Consequ ntiv the wire is m ch long rwW makes more convolu- 
: | | The ends of the fine wire are connected with 


ihe binding posts P & N, but in such a manner that the electric ad 


‘tion opposite to that in the 
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[It will now be seen that the electric current has two passages pro- 
vided for 1tm—one, ol high resistance, through Lne adjusting helix [. 
& the other, of com parat ively low resistance, through the helix A, 
earbons F F'. & the voltaic are between them. It is well known 
that when an electric current has LWwo channels for its passage if 
will divide itself between them, the relative amounts passing 
through them being inv usin as their resistance: hence any In- 
crease il the resistance of One conductor produce Sa corresponding 
increase of current in the other. It follows from the difference in 
direction of the current in the two helices that the helix I will con- 
stantly tend to neutralize the magnetism produced by the helix A 
in the core D, & thus diminish the foree which draws the latter 
downward. ‘The number of convolutions of the helix I & its resist- 
ance ure so proportioned to the number of convolutions in tl | 


A & its resistance, together with that of the normal voltaic are, that 


“~ 
a | 


| +» 7 . | ] : }} . 5 fT . 
the magnetizing power of the latter helix shall be much greatet 

than that of the tormer the m: io ne tizing power ol the 
1700 former is, however, very considerable, notwithstanding the 


small amount of current which passes through it, owing to 


its great number of convolutions. 
| j . . > ; las ; 
Suppose now that two or more regulators provided with adjust- 


able helices apenas po “ture The 


preponderant magnetism of the he s A will ope ‘ate to separ the 


ij 7 | | ] H . _ . | 
CuirpoOtiis it} / ;¢? an | ij reguia ors, w= » bihooengiaied | iV the neutral- 
i} (7 | +} tt :% ° | all bya) e 
In el of the adjusting helices | — be equal In all, Lhnus per- 
Bes 1’ ® ? : = " " ] ] ee 

forming no function as long as the regulators work uniformly, but 


when anv irreguiarity ot action commences oY which Ole pair ol 


carbons are separated more than their normal dista nce, then, owing 
to the ner ised resistance of the main eireult 1 thi $ partic ulal reyvul- 
lator, the current in its adjusting helix is cm thus further = 
neutralizing the effect of the principal helix & allowing the springs . 
C to push the carbons back to thelr normal position 

lf the carbons i Inv Instances ipproach too near together tli : 
cd minishe i resistance of the n ecireult ln tos Instanes weakens 
he current through the adjusting helix, allowing the principal helix 


to separate the carbons to their normal distance. 

hus it may be seen that the use of this s simple device obviates a 
mp “ei | 

4 mult ectric 
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The adjusting helix “ nay occupy various positions in relation to 
the principal once A wi it interfering with its peculiar function. 
Thus, for instance, it may ~ placed within the principal helix in- 
stead of at either end, or it m 5 b placed outside of the latter. 


These modifications are shown, respectively, in Figs. 3 & 4. The 
adjusting helix is equally applicable to those r guls tors In which an 


, ) : . an 
arv electro-m ignetisempioyve iha Ving its helix or helicesri oid! Vy 
attached to its core or cores One method of so appl ying it is 


170] Or it may be applied to those regulators having two prin- 
mal hy - isl > , ie™ ; “Br Re Ps, , ] 
Cipait Nneilces, Re Loe Wi KUOWD rowning and siiniiar 
regulators. 
~ <—o ae baiicnes 
lt is, of course, equally applicable to single principal helix regu- 
lators other than that represented in Fig. l—such, for example, as 
that (Lest ribe 7 In a iormel app! ition ol mv own 
When a single regulator is used in an electric circuit the adjust- 
ing helix acts as a valuable governor, preventing sudden changes of 
position in the carbons & insuring great uniformity of working. 
We have yet to consider the application of the adjusting helix to 


] | ) ; : ; | ° . 7 
those reguiators lh which it may re place the principal helix entirely, 
} ;} : . ° ’ . 
while still periorining ts | ‘tlilar Tunction. Such a reguiator 1s 


shown In Fig. 6,in which the carbon F' ts stationary, being con- 
nected direct iV with the bin ng |} st N The ad lusting heli x | he re 
acts on an Iron core, p, attached to the outer end of the clamp H, 
and taking the place of the weight similarly placed in Fig. 1. One 

| of the adjusting helix is attached tothe binding a b through 
the post E, while the other is attached to the binding post N. 

The operation of the device is as follows: The electric current being 
supplied to the binding posts P N, the carbons are properly separated 
by raising the rod B. The electric current then divides itself be- 


tween the main circuit of the regulator, including the carbons F F? 
' " . 3 ’ ’ 

and that of the adjusting hi : before explained When now the 
3 ; 


carbons burn away so that 1 r separation becomes too great, the 
increased resistance of t! reuit strengthens the current in 
the a djusting helix so as to enable it to lift the core p and with it 
the « —- H. thus allowing t rod B to move downward until the 
tein “sing resistance of the! n cireult again sowie the tadnaiel 
fall & ‘aan the rod B 
Fig. 7 shows a modified application of the adjusting helix as ap- 
plied to the regulator just described. Here the helix I & the core 
p, Fig. 6, are replaced b ordinary electric magnet wound 
1702 with the adjusting h r helices & acting on an armature 
of iron attached to the « mp H. as shown 


lio S shows a moalficat! r aey e'opment of the regulator rep- 
lin Fig. 6. In this case the lower carbon, F', is operated by 
a principal helix, A, in the manner deseribed in connection with Fig. 
lL, while the mechanism ior re ising the rod B 1s operated by the 
adjusting helix I as described in connection with Fig. 6. 
We have here the principal helix A & the adjusting helix I per- 
forming their sever: il characteristic functions, although separated 
¢ upon different cores or magnets. 
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What I claim is 

1. An electric light regulator provided with mechanism by which 
one ol the carbons is withdrawn Or advanced so as to effect and 
maintain a proper separation of the carbons, while the other, being 
normally clamped, is released by the action of said mechanism at 
suitable intervals so as toallow it to advance by the action of gravity 
or otherwise, and thus compensate for the shortening of the carbons 
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Claim 1 ts met bv Eng. pat. No. 212, of 1852. Claims 2 & 4 are 
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245 f 1856. (‘laim 5 Is met by the same reference. | 

Claims 6 & 7 are met by Eng. nats. 2456. of 1856 1033, of 1S57, 
and 2006, of 1873 | 

Claim 8 1s met by 2456, of 1856, & 2006, 1873. 

The case is fully anticipated is presented 

3 C. L. BUCKINGHAM, Ass’t 
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‘ DEPARTMENT OF THE INTERIOR. 

NITED STATES PATENT OFFICE, 
W asHuineton, D. C., July 9, 1878. 
’ Charles F. Brush, care of Leggett & Leggett, present: 


Klectric light reculators Filed May é, 1878. 


Claim 1 of this application is fully met by Eng. pat. 2456, of 1856, 


[In other resp cts the case Is apparently ready for issue 


C. L. BUCKINGHAM, Ass'’t. 
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H. C. Townsend. Ex’r. Room 1138. 
W asuinaton, D. C., July 11, 1878. 
Lion. Ke llis Op ar. Commissioner ol Patents 


Sir: In the matter of the application of Charles F. Brush for pat- 
ent for “electric light regulators filed May 7, 18/35, erase the Ist 


LEGGETT anp LEGGETT, Att’ys 
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DEPARTMENT OF THE INTERIOR, 
L NITED STATES PATENT OFPICE, 
\\ ASELINGTON, 1). U ‘ Nov. LS, L879. 


Ll’. S. Patent Orrice, Nov. 26, 1879. 


y | kx r of interferences. 

| C. F. Brush, care Leggett & Leggett, present : 

Please find below a copy of a communication from the examiner 
concerning your patent for electric lamp, No. 212,183, Feb. 11, 1879. 
Very respectfully, H. E. PAINE, 


f ommissione r of Patents. 


——> 


Your case above referred to is adjudged to interfere with apl’n of 
F. Van Hefner Alteneck, of Berlin, German Empire, for electric 
lamps, filed Sep. 16, 1879, att’y, C. S. Whitman ; also apl’n of E, 
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Weston. of Newark, N. J., for electric light, filed July 8S. 1879. att’y, 


priority will be determined in conformity with the rules accom- 
panying this. ‘The preliminary statement demanded by role 03 
must be sea led u Pp all | filed on or before t he 12 d ay ¢ yf J an, 18579, 
with the subject of the invention and name of party filing it in- 
dorsed on the envelope. The subject-matter involved in the inter- 
ference is claim 6 of Weston, claim 2 of Brush, & claim 2 of Van 
Hefner Alteneck, and is substantially as follows: In au electric 
lamp, the combination with the carbons of a differential magnet the 
two oppositely (sic) wound coils of which are respectively in- 
1709 eluded in the main circuit, which includes the carbons, and 
in a derived circuit, whereby the distribution of the current 
in the two circuits is automatically dependent upon the progress of 
the combustion of the carbons. 
C. L. BUCKINGHAM, Ass'’t. 
H. C. TOWNSEND, Ez’r. 


(Endorsed :) Interference letter, November 18, 1879. 
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Examined July 25, 1878. 
C, L. BUCKINGHAM, <Ass’t. 
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principal helix. Fig. 7 shows a modification of the same. Fig. 8 
shows the adjusting helix and principal helix operating different 
cores or magnets, 

In Fig. 1 K is a base of suitable material, to which is attached a 
metallic post, E, supporting the arm X, which carries the rod B. 
This rod moves through holes in the arm X, and has at its lower 
end a carbon-holder which, e| imps the carbon F firmly in }) sition 


so that 1t Is carried up and down with the rod. 
ti Is a ring clamp SUPTrOUNUGULIY the rod Lb. and prolonged and 
laorhi te d at one side, as shown ‘his clamp is supported On projec- 


dle 
~ 

— 

as 

~— 

_— 

— 
~~ 

os 

_ 


lis a tube loosely surrounding the rod B for the purpose of pre- 


venting the clamp H being carried up with the rod Bb when the 


[) is an iron core rigidly attached to the tube M, which, projecting 
above and below the core, passes through suitable bearings, as shown, 
and terminates above in the carbon-holder L’, which clamps the 
carbon IF’, the latter extending down the tube M as far as may be 


‘ , ’ . " . 
ec are arms attached Lo the upper end of the core 1). ny means ol 
} . ' j } y . . : : . . 
which the spiral springs © support and torce upward the core D and 


oe 
- 
~ 


lating the tension of the springs C. 


G isan arm carried by the carbon-holder L’, and its upper end 


passes loos ly through a hole in the prolonged end of the clamp H., 
This clamp is provided at its end with an insulating material, m, so 
that the arm G eannot make electrical contact with it. The arm G 
is provided with an a } mtabie lar. n, so placed that when the core 
|) iS Hl thie mit Oo] ts upWw iT ovement the end Ol the clamp IT 
will be slightly raised. Th wer portion of the core D 1s sur- 
rounded by a helix of coarse wire, A, having one of its ends at- 
tached iO the binding a si \. atid the other Im connection with the 
carbon-holder L’ thi ugh th tube M ind its uppe r bearing, as shown. 
Pisa binding post connecting W th the post Ie. When the regu- 
lator is not in operation the springs C will force the core D upward, 


hearm G wi ruise the end of th clamp H. the rod 
B will be released and will fall until the carbons F F’ are in contact. 
The arm X being provided with a slot through which the post E 
bons F F’ may be adjusted in proper apposition by 
loosening the nut J, which may then be tightened 

T he d fur as described, is as follows: The 
posts P N being attached to a suitable source of electricity, the cur- 
rent passes through the post E, arm X, and rod B to the earbon I’; 
thy nce through ihe earbon I Luoe Ml. and he l1x A Lo the other 
binding-post N. Under these conditions the core D is drawn down 
by the axial magnetism of the helix A, carrying with it the carbon 
K’ and arm G. The weighted end of the clamp H being thus al- 
lowed to fall at the beginning of the downward movement, the sides 


_ — 


? 


— 
~ 


. . . : : ! ’ » _ — ~ . 
of the nole in the clamp through which the rod B passes impinge 
| 


« ’ td \ 
against tie latter an prevent Ls downward movement of carbon 
F. The core D, continuing to move downward, separates the car- 
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bons F F’, and the voltaic are is developed between them, 
1716 thus producing the electric liglit. The tension of the spring 
(\ 1s so adjusted that the « rf woward morement ol the Core 1) 
will be arrested when the carbons F F’ are sufficiently separated, 
the wp ape ee of the helix A ben 1) gy much reduced by the weaken- 
ing of t he ce lectr ic current due to the resistance ol the are bye LWeern 
the carbons. Now, as the carbons gradually burn away their dis- 
tance from each other is increased, the electric current is weakened, 
owing to the increased resistance, and the magnetism of the helix . 


A is reduced so as to be overcome by the spring C. This allows the 
carbon I’ to move upward until sufficiently near its neighbor, when 
it is stopp d by the increased electric current acting on the core D. 
When the carbons have burned to such an extent that the core D 
ap yproaches near to the limit of its upward movement the clamp H 
is raised, and the rod B, being liberated, falls downward, carrving 
with it the carbon F until the downward movement of the core D., 
caused by the shortening of the voltaic are, allows the clamp Il to 
again fasten the rod b. 

By means of this simple device an electric light may be u 
maintained for many hours, the only limit to the time being thi 


leneth of ae rods mp! oved . 
The releasing arm G, Fig. 1, may be replaced by the arrangement 


shown 10 ' lo, 2, CONSIStING OF a lever, g, ivoted at one end to th 
’ es i aes oat } Daisiticail 
post Kk and connected by a link, G. with the eluteh or clamp H 


i 
} } ‘ . » 7 ; 
On end or the tever g projects over the carbon-holder L, , Irom 


i? 


which it is insulated by suitable material A, as shown. ‘The lever g 
and link G are so arranged that when the ecarbon-holdeyr. L’ Is at its 
upper ue the lever will be raised by it, thus raising the clamp H 
an d libera Ing the rod 3 

Obviously many forms of clamps H and releasing mechanism G 
may be employed, the essential element being such as will releas 
the rod B when the core D approaches near to upw | 
clamp it when the core moves in the opposite dire 
becomes desirable to operate this regulator in other positions than 
the vertical one shown it will only be necessary to so arrange mat 
ters th: il gravity or suitable springs, or both. may pr luce the same 
movements of the several parts which gravity and the springs C 
produce in the vertical position described. 

We have now to consider the second import: int clement of my In- 
vention, which consists in 7 troduct ion of the second helix I, use 
alone or In combination with the principal helix A. : 

[ have styled this second helix the ‘ ‘adjusting helix,” and will so * 
refer to it in my description. It is employed for the purpose of gov- 
erning the automatie adjustms: nts of the r ot li its value for this 
purpose being more apparent when two or more are used in a single 
electric circuit. 


It is well known that when an attempt is made to use two or more 

regulators of ordinary forms in a single distiie: circuit they a 

very irregularly, some allowing their carbons to come and 1 n 

in contact, while others have their carbons es separa ae The 
ause of this irregularity, may be explained as follows: Sanniialine’ ~ 
- 


i+ 
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two regulators are being used at the commencement of the opera- 
tion, the regulators may start evenly, especially if a limit is fixed to 
the separation of their carbons. When, however, the carbons burn 
away, so that the weakened current allows them to move toward 
each other. this movement wil! commence in one regulator before it 
does in the other, as itis impossible to adjust the regulators so nicely 
that their automatic a lyustm nts will take place simultaneously, 
but as soon as one pair of carbons approach each other the electric 
current Is strengthened, and the other pair of carbons, which were 
about to move forward, will be retained in their old position. When 
another adjustment becomes necessary the same regulator which 
proved the more sensitive in the first Instance may again advance 
its carbons first. ‘These operations are liable to continue until the 
more sensitive re 
afford light, while 
was at first divided between the two. Hence it appears that no 
more than one regulator of the ordinary forms can be successfully 
operated by a single current. If, however, a device can be applied 
to the regulators above considered which shall automaticaliy tend 


"| 
; ; : ' : 
to lorce the carbons tog ther with a constantly increasing pressure 
' 


{ 


ulator has its earbons in contact and ceases to 
he other monopolizes the whole voltaic are which 


+ 


as their distance increas: Ss, toen the two regulators, or as many inore 


as the current Is capable OL Op rating, will work uniformly, each 
maintaining Its due portion of the voltaic are, This Important re- 
sult I attain by means of the adjusting helix [. This helix consists 
of wire very much finer than that of the helix A, and consequently 
the wire Is much longer and makes more convo}utions than the 
latter. The ends of the fine wire are connected with the binding 
posts P and N, but in such a manner that the electric current shal 
pass through it in a direction opposite to that in the helix A. 
lt will now be seen that th electric current has LWwo passage 
provided for it, one of high resistance through the adjusting helix 
and the other of comparative :\ iow resistance through the helix A, 
ecarbons F F’. and the voltaic are between them. It is well known 
that when an electric current has two channels for its passage it 
will divide itself between them, the relative amounts passing through 
them being inversely as their resistance. Hence,any increase in the 
resistance otf one eonduector produces il corresponding increase of 
current in the other. t follows, from the difference in direction of 
the current in the two helices S. that the helix I wil! constantly tend 
to neutralize the magnetism produced by the helix A in the core D, 
and thus diminish the force which draws the latter downward... The 
number of convolutions of the helix | and its resistance are so 
lild@ proportioned tothe number of convolutions in the helix A and 
its resisiance. together with that of the normal voltaic are, that 


S 
¥ 
I 


the magnetizing power of the latter helix shall be much greater than 
that of the former. The magnetizing power of the former is, how- 


, 


ever, verv considerable, notwithstanding the small amount of cur- 
rent which passes through it, owing to its great number of convo- 
lutions. 

Suppose, now, that two or more regulators provided with adjust- 
helices are introduced into a singte suitable electric circuit. The 
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until the decreasing resistance of the main circuit again allows the 
core p to fall and clamp t he rod B 

tig. 7 shows a modified application of the adjusting helix as ap- 
to the regulator just described. Here the helix I and the core 
, IK y 6, are replaced bv an oraibary electro-magnet wound with 


/ 
the adjusting helix or helices and acting on an armature of Iron at- 


Luc hed LO the C lamp H., shown 


Ir ig. 8 shows a mod) hea ition or devi lopment of the reculator repre- 
sented in Fig. 6. In this case the lower carbon, F’, is operated by 
a principal helix, A, in the manner described in connection with 


lig. 1, while the mechanism for releasing the rod B is operated by 
the adjusting helix I, as described in connection with Fig. 6. 

We have here the principal helix A and the adjusting helix I 
performing their several characteristic ---ereoapuaioongrort ol separated 
from each other and | operating u] different cores or magnets. 

What I claim is— 

1. The combination, In a single cireuit, of two or more electric 
lights, each of which is provided with an upper carbon point having 
mechanism connected therewith for releasing the carbon-holder and 
allowing it to be fed by OTAvity, and a lower carbon, the posit ion of 


’ , , fi , ° 
which Is regulated DY the re litant force of axlal Magnetism caused 


i 


| ene" ; : 
by the passage of « ectricity through a heilxX on the main circuit and 


a helix on a shunt cireuit, substantially as set forth. 

2 In an electric-light regulator, the combination, with a carbon- 
holder. Or a macnet surrounds y LWO helices. One helix locate d 1th 
the main cireuit and the other in a shunt ecireuit. the main and sub- 
sidiary currents passing through said helices in opposite directions, 
substantially as set fort 

3. In an eleetrie light, the nation, with a movable core sup- 
porting a carbon point and | by suitable springs, of a helix 

surrounding the cor id connected with the main circuit, 
1718 and a superposed subsidiary helix also surrounding the mov- 

able core and connected with a shunt circuit, substantially as 
set 10] 

i In an electric licht t| mb ition. with A movable core sSuPp- 
porting one of the carbon | ts. and a main and subsidiary helix 
surrounding said core and respectively connected with mein and 
shunt circuits, of the upper carbon point and suitable intervening 
mechanism, whereby the up) rbon point is fed downward by 
the action of the lower carbon | t, substantially as set forth. 

5. In an electric light. the nation, with the upper and lower 

rbon points thereof, of a li n the main cireuit and a helix in 
ra porrsuiont circull both of said he CS SUFTOUDQCINY a movable COTC 
with which one of the carbon points is connected, and clamping 
mechanism connected with t upper and lower carbon points, sub- 
StANLIAaIV AS SeL IorTtl 

’ " : ' } . on 

-) LeSLIMONY wl iereol na sornead my name to this specification 


in thi presence of two subse! bing witness. 
CHARLES F. BRUSH. 
Witnesses: 

KF. TOUMEY. 

Fk. M. FABER 
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Received th | of N.S. Edgerton, Esq., the two-armed electri 
N , | 
lamp of ( | & SI I inp bDelng one ot those exhibit { 
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| ; : ' ' | } I ‘ Ie syle ier ft ry? ’ 
Live ‘ ‘ ‘ ' ct ‘ iis reae: cil { it Pala ii LL 


LEVEREDT L. LEGGEDPT, 
All ‘ey jor The Brush Klectrie Co. 


“ DEFENDANTS <HIBIT EpGEeRTON No. 2 J. A. R. Examine 


— 


P. 58 Marcu 3091 


’ 1 ’ . Bs 6 
Drak Sir: Please furnish and deliver to the Franklin Institut 
’ y + ’ \ 
a dynamo-electric machine of the size and proportions of the smaliet 
x ’ : , 
machine rested by us and arranved tor two currents aiso a StLAanNadING 
’ " . , ’ : : 
erectric lamp, pl portioned and adjusted tor the current proauced 
: : 
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Sau 

: 4’ 

amine Nov. Ist 

+ ’ . ’ , ’ 
Othee of Telegraph Supply Co., manufacturers of Brush electri 
‘ : 7 
P = 
y and ovher elecec_rica ipparatus 

: 
fe yf 
144 


DeAR Sir: Yours of 14th ree’d We note what vou sav regarding 
the head ht lamy there should be no jerking in this.elamy! 
less than y othe We judge, therefore, that you have not placed 
olycerine in the. dash-pot in the upper earbon-holde his 
S| bid pe done t Sieuici' ne teed oj tha CHOrOOTIS Put It) Clie () 
elycerine so that when the piston is down at the bottom of the rod 
thie lye ri \\ come up tevel with the ress rvoir above. You 
should have, when it Is properly adjusted, the best and steadiest 
light vou have yet seen,and you must not be satistied until it works 


in that way. Let us: know at once the result. and if vou ean so 


arrange lit have Lnem send us a check for bill aus SOOU 4s possible. 


ee 


ee 
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As to the affairs at Wanamaker’s, we regret that he is to be so 
slow, and hope you will push him up all you possibly can. Keep us 
posted 

As to the Phceenixville, we will exchange all night double lamps 
for the single lamps for $20 each. It will cost $5.00 ea. probably to 
fix up W& sell their single lamps 

We note what you say regarding the exhibition at Germantown 
In the chureh and are glad that you got through all right, and hope 
it will do you all the good you expect. You should be getting some 
orders now from mills in and around Philadelphia. This is the 
season when they need it most 

’ 


Push all you can and keep us posted. 


: 


Yours resp’y, TELEGRAPH SUPPLY CO. 


1721 DerFENDANTs’ Exurpit ExPpaANDED Copy oF THE Norgs. J. A. 
R , kxamine r Nov. lst. $3. 


Brus ef al. vs. Conpit et als. 
sneet | — ” llow paper. 


is ai : : , 
Summarv of obs. on the time that the tail of clutch in Weston’s 
mini ordinary coming rcial adjustment remained Ol} and off of 
floor lamp 
Caldwell, lamp observer; Pope, recorder. 
i \I s Di*erence in secs. 


iz ay tht) (C‘ommenced ioose { - I, } 


od 2U loose O8 


D4 «40 tight 
54 42 loose 02 
H4 53 tight 
HA Ho loose OO 
D> IG tight 
55 (8) louse yA 
6 2d tight 
yf) st) loose thy 
»f} > tight 
ft) vi loose OY 
56 57 tight 
ae loose 14 


57 20 loose 02 

yy ee tight 

57 to loose OS 
5 oS BW tight 

5S )*) rf ose 02 

58 27 tight 

5S 36 loose 09 
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OO Ss tiglit 
5 Ow 1] tOOsSt lo 


liZZ 
(9 +. loose OY 
2 UU tioht 
(7 I loose (hy 
Q2 18 tight 
UZ 42 loose 94 
Total seconds on floor, 140 
Klapsed time, minutes, 10.7 
Secs. per minute, average, 15.1 (time per minute that tail of cluteh 
| 
Was ¢ LOO! 
I i] 1) No Hob. 
Ammeter, 12 = 21.6 amperes) 
Vi meter. 4° U My 4 tc 


" . - + - 
' 
’ , >» ' ee wai "han Oe s4 ryat : cy he ; \ 1°") y XN | 
(ODS. ': iA ij it) bc ti UV I 7 - Gs ‘ : | PS rOOtTTH). s t Wiihap., . . 


Sheet 2.—Lamp No. 6196. 
a 


’ ’ 4 = } i 
Commenced 0 0 hf IT) re) St ta iWUS irom floor 
} | } ? j } y | ’ 
, ‘a? «y¥ '% " ; ' : : ’ ’ 7s es . > 
lnterva S il) SCCS, GUPINY Wilicthl tait Ol WiilCil WAS OT] floor 
» | A ? ’ ; r rt 
i me Lte] ;i¢ {] | iit 


Lo led : ci uld not feel down t] ht 


’ 
in 
q *> 
:(), 
*?.) 
>?) 


a ; | ? 
he above observations by Quimby. 


These observations by Garver: 


. 

1 m. Tight. . 
1S = 
‘) ‘id 
A 

Ended. 6 h. 27 m. 45 s. 

123 lapse d { mie, 10 ) Lot iI SCCS.. 192 
Ay. secs. per minute, 19.2 ; tail of clutch on base of lamp. > 
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Sheet 3.—Page 4. 
Observations at Mechanics-street station. Newark 


LJ} 


Juimby, observer; lamp No. 3192 


H M. D 


10 4 05 loose or off floor. 


tight or on 


ry ) o loose, 

> OZ , tight and loose. 
i OO “ loose. 

t) 17 tioht. 

t) 2 loose. 

i 24 ticht. 

i@ loose 

5 12 tight 

: >) loos 


*% . ; : 
lapsed time, 4 m. 5 s.; seconds tail was on floor, 96 

! ov 
Ave raye seconds th Ll —Dper minute—tali was on floor, 23 


(Pope commenced, but circuit was turned off, it being after time.) 


.7 
™ Py sis ' : Page +) 
‘ if \ 4 4 ~ cane 


Observations taken at Mechanies-street station, Newark, N. J. 


Voltameter, 4 97 volt 

Ammeter, 10.0° = 19.6 amperes 

Pope, observer: down on floor 9 h. 32 m., 5d s. 

Quimby, observer = 
iH M 

vu L il down on floor. 


(y * 

a ar off floor. 

iz o4 Zz down On floor. 
34 oo 7 off floor. 
34 48 ‘ down on floor. 
04 Ov . off floor. 
85 04 “ down on floor. 
i cae 
85 20 =“ down on flocr. 
35 OSD 3 off floor. 


27 385 “ down and up. 
ae “ down on floor. 


38 Io . off floor. 
38 52 ” down on floor. 


od UU off floor. 
Page D. 
Elap. time, 605: total sees. on floor, 98. 
Average secs. per minute, 14, that tail of clutch was on floor. 
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Ammeter, 10.2°: voltameter, 3.9 (av.). 
Ampeéres, 18.4°: volts, 25.6. 
Quimby, observer; lamp No. 2890. 
H M 
9 58 45 ‘Tail off floor. 
| > 


. 


59 7 on 
AQ 2 sé off sé i 
HQ AQ ” on - 


10 OO O7 ¢ on = 


Klap. time, 1m. 22 s.; total sees. on floor, —. 
Average secs. that tail was on floor = 12 per minute. 


Sheet o.—Page a 


eee 


Obs. at factory. 


Quimby, recorder; Pope, observer at lamp. 


Commenced, 6 h. 82 m. 
‘Time 1n sees. h' a 
that tail of yA 
i - . ‘> 
ecluteh was 3 
1725 ~=on floor o 5 


lamp, l 4 
Ended, 6 h. 44 m. 


Elapsed time, 12 m 
Total sees., 38 


Average secs. per minute, | o 


‘Tail of clutch on floor. 


( duimbvy. observe r al lamp 


* + ° 7 . 
Obs. at Mechanies-St. station. 


" 


Commenced 9 22 loose before taking time. , 


{) ‘)*> | 

.? Lewd it hose. 
¢>*> ‘) > 7 . 
“aw oOo. Lali on floor. 


tt Bae 
SS mae 


‘ 


) ede) ; loose. 


Elapsed time, 3 509: total secs. down 
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Pope, observer. 


_ S 
Commenced 9 26 00 tail off of floor. 
a. 2 * SS 
a Tee 


27 30 “ down & up instantly. 
27 45 “ down on floor. 
Zi 5b) “ off of floor. 
299 20 “ down on floor. 
29 27 “ off of floor. 
29 32 “ down on floor. 
29 52 “ off floor. 
12 “™ down on floor. 
50 41 “= off of floor. 


1726 32 55 “ down on floor. 


Elapsed time, 
Secs. on floor. (‘? 


—e ; 
Average secs... per minute, that tall rests on floor. 


Sheet 5.— Observer. Pope. Lamp No. 3192. Garver timed: Cald- 
well recorded. 


Observations at Mechanics-St. station, Newark. 


H \I s 
Commenced 10 9 OO tail off floor 
a Bea 


, a =. 
_ - 2 
oe. aa. 
00 “ on “* 
7 * of * 
— sek Ce 
ee 
. 2 = om. = 


ie ime «Pee beet 
— ° 

t —) 
“~~ ~~ ~ 


— a ee ey ony 
» 


aa 6U"lhlU er «CS 
5° oo * 
| oe =.= 
> I a > 


\) éé off éé 


— 
a 
iN 


lapsed time, § 29: total secs. on floor, yO. 
Average secs. per minute 8.1 that tail of clutch was on floor of 
lamp. 
Observations at laboratory Oct. 29, 83. 


(Lamp prepared for electrical contact: calvanometer needle was 
deflected when contact took place; when on or near zero the needle 


, 
' } ' ’ * 
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= ee OO Bo 43 
ations marked long are tO dISstl 


» are designedly shortened 


in. 9 sees: total sees. on. 150. 


' . > } ? 7. P 1. : . 
per minute that tall oO] elutch Was di 


- me —— ae — eee ee a ae ae = 
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Wi ()4) : is ee in a 
17 Zi ra oes off 

1S is a ee r eee) ee on = 
1s 94 Wat pawn LH — = 


a ae 


Klapsed time, 15 m. 24.s.; seconds on floor, 157.5. 
Average seconds on floor per minute, 10.2. 


Note.—Feeding was not regularly observed. 


Page 4.—Laboratory. Obs. by A. G. Caldwell. 


— 


een 
\ med 


ee £8 ee ‘i <a tail off floor. 


01 OU nillida’ di tsdieeiniieity temianeenen on ™ 
3 | . idle  diieadina — ae ” 
o FUE I ie Oa OC ay " 
o| oZ ianain visitas. ce 
oz 2 Serres weiiiicie > tr - 
oz oe san st . OREO 6 
oo i ae 5 = ae as 
oo i ) ~~ - = % 
429 33 a ce or ' on on - 
deo a vidal 7 ae 
34 oO lei cig te oe 
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With this adjustment the light is very deficient in intensity, and 
. = ; } ®. - , ; . 
the tall may be said to remain habitually on floor after the lamp 


: 


1 
a 
‘ ] : - 
feels the adjustment 


: . 
NOTE.—On zero refers to raivanometer and corresponds to off the 


floor and rice Ve Lh it} all CiSes 
730 “COMPLAINANTS Exuisit Hart Britisn AssocraATion AR- 
TICLI J. A. R.. Examiner.” Dec. 2d, ’82. 


British Association Article. Hart, 1859. 

On an improved electric lamp invented and manufactured by Mr. 
William Hart, Edinburgh. (Communicated by Dr. Stevenson Mc- 
Adam, F. R.S. E 
The relation which the several parts of this lamp bear to each 

other will be better understood by following the route which the 

elt etricity take Ss 1) Its Lrave Is through the lamp. The wire attached 

Lo one ol the extremities of the battery Is brought toa binding screw 

which Is 1) met illic connection with the cylindrical base of the ufr- 

ranger ht and the lows rely reoal rod. The latte r Is Immovable, and 
constitutes one of the poies of the voltaic battery. The w ire coming 
from the OPPOs le end of the battery Is placed in a connecting SCTew 

(which Is insulated irom the ev lindrical base by the lInertion of a 

ring of ivory), passes up the centre of a hollow stem (also insulated 

from the cylindrical base by ivory), is led through a canal in the 
centre of an arm placed at right angles to the stem, and is then wound 
round an electro-magnet suspended in a vertical position from the 

“arith. Thus ar the Wire Is COV red with silk, and hence does not 

come nto metallic connection with the other parts of the lamp ; but 

having completed its require d course it is soldered to the electro- 
magnet, and thus becomes metallically connected with the upright 


stem and all its appurtenances, including a file-like rod, grasping 
the Lippy r charcoal rod. which is movable, and forms the second 
electrode. 

When the battery is not in action the roughened or file-like rod, 
with its attached upper carbon pole, is not upheld by any device, 
but simply reclines on the lower carbon rod: but whenever the 


— 
- 


y 5 y 


voltaic current is allowed to circulate the electro-magnet IS 
1731 formed and its armature is drawn up; a ring connected with 

the armature compresses the halves of a hollow wedge; the 
upper edges of the we Loe imxX nto the vrooves in the file-like rod with 
its attached carbon, and in the general movement upwards the latter 
is slightly raised from the lower carbon, and the light is instantly 
produced. 


It will thus be observed that the ring attached to the armature 


the first place, rising from a narrow part, where it loosely surrounds 


performs two offices when drawn up towards the electro-magnet—in 
the hollow wedge, it tightly embraces when half-mast high the 
wider part of the wedge and compels it to set In tightly to the file- 


i 
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like rod; and, in the second place, having firm hold of the wedge, 
it drags up that part wit th the now adherent roughened rod and 
_ er carbon and holds these suspended at the proper distance. 
» light continues to burn steadily till the charcoal points by 
hewn the transference of carbon have their proper dis- 
tance from each other increased to that point when the electricity 
ceases to flow: then the electro-m inet loses its attracting power, the 
armature and the attached ring fall down, the halves of the wedge 
separate from each other, lose their hold of the file-like rod, and 
allow the latter to descend by the force of gravitation till the upper 
charcoal pencil touches the lower carbon rod, when instantly the 
electrical current is reéstablished, the magnet is reformed, and the 
upper carbon is again drawn up. So momentarily does this extin- 
rulshing and relighting of the lamp occur that the interval of dark- 
ness is hardly observable to tlle naked eye. In duration of time, as 
also in the convulsive throb which the movable parts of the appa- 
ratus then give, the phenomenon greatly resembles the beat of the 
heart of an animal. The lamp may be accommodated to any size 
battery sufficient to show the light. By means of a series of 
screws in connection with the armature and the supporting arm the 
movable and adjusting part of the lamp mav be lowered 

Ljo2 Irom the electro Mnagnet or raised towards it. If the battery 
be small thi n the lifting arrangement is screwed up near the 
magnet, whilst if the battery regi. and a corresponding amount 
of electricity at command the itors are placed further from 
the lifting power, and when the veltate eursent teneuiensteneeneal 
ment the movable carbon Is drawn up a greater distanee, Inore space 


e 
’ 
ili 


} 


Is pres nted bye tween the carbon poles, ant nece ssarily ii onger and 
more dazzling are of flame is formed. (The report of the British 
Association for the Advancement of Science, held at Leeds, in Sep- 
tember, 1858, pp. 56, 46. London, Eng., 1809.) 


1733 “ DereENDANTsS’ Exurpit JOHNSON ENGLISH PATENT. J. A. R.. 
Examiner.” July 18th, 1882. 


Specification forming part of English patent No. 3315, dated August 
23d, A. D. 1876 


Joun Henry JOHNSON. 


Specification in pursuance of the conditions of the letters patent filed 
by the said John Henry Johnson in the Great Seal Patent Office 
on the 22d February, 1577 
John Henry Johnson, of 47 Lincoln’s Inn Fields, in the county of 

| ntleman “ Improvement in the production of electric 

light for signaling and other purposes, and in apparatus or means 
employed therefor and in connection therewith.” A communica- 
tion from abroad by Francois Ernest de Mersanne, of Paris, in the 

Republic of France 
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1). figure 3, will revolve, a 
: ’ , 
height It is thus evidel 
Simpiv necessary to caus 
contact points a6 1n the d 


that the contact commenc 


common to a 6, and that it 


voer it is jointed at 4 toa support, o 
4 
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terminates onfalone. In order to cause 
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between two bobbins A B, which at- 


, 
LL iOy it to move Verticals Wiis! 


+ 


hing upon two pivots,O06 i fixed 


ah norizonta iv. SO uS LO Vik | to 
>| 
: 7 + rs . 
newtrwo ei -InAag ets A HB . 
~ 4 
" t : " » 
i lh Wilictl SUDDOT » OSCII- 
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* ‘7 ; ° | ' 
iene naat making tone sigunais 


: ¥ +7 . +] ’ 
Bebe. Se ii ¢ rise it if of if i} 
‘ 
+} ; ; ; +} 
’ - . ; . 2 
pit) en, OD uuching anothel 


- 
two corresponding motions are im 
‘ " “— , ? ehaé ‘ : ] ] , ’ 
; source oO} ebae . LT} | ; | TO?) CX - 
1 ’ , 
ind conducted by means of wires 


et. A’. and with a binding screw 
lof the wire of the electro- 


with another binding serew or 


'» ; i tl : te ’ rv?) ‘ | . rye 
i> Lilt ' if ‘ vi Tl) itl ctriit 

| | 

iuses the same nut to descend ; let 


\ only. as the branch current de- 
lider conditions which are too 
| ’ 

But the paw! will still remain 
it the moment when the contact 
r to 6, the current will be com- 
’ H : > 7} . 
l\rougno both the bobbin and the 
1 work together, the screw 


; 


by elevated to a certain 


» 
— 

. 
ed 
e 4 

_ 
a 
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ti order to raise the nut > it 18 
yntact-maker M to pass over the two 


mn of the arrow, care being taken 
1 alone, that it is in the next place 
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the nut to descend it is simply necessary to operate in a similar man- 
ner with the two contact points ¢ din the direction of the arrow. 


The two corre sponding movements of the other screw D' will be 


obtained in like manner, the same branch or derived current may 
be utilized by closing the circuit on 4, other binding screws or con- 
tact points of an apparatus resembling that hereinbefore described 
(sic). The line K indicates the communication with the lighting 
bobbin hereinafter referred to 
1737 The improved manipulator, by the aid of which the di- 
rection of the current is controlled, is shown in figures 8 and 
9. It consists of two insulating handles, P Q, figure 9, each cor- 
responding with one of the two screws D and D! of the lamp, se- 
cured to an insulating plate, Q'. ‘The handle P carries two sets of 
springs insulated from one another. Upon the insulating plate Q' 
there are provided four contact points a, 6,c, d, which are in com 
munication with the binding screws, indicated’by the same letters in 
figure 5, and which serve to actuate the upper carbon-holder E, for 
example, in the lamp. By the side of each of these contact points 
there 1s situated a contact-maker, indicated by il black dot n the 
drawing, figure9,and the whole are arranged in such a manner that 
the springs of the handle P place them in communication two by two. 
The two contact-makers, shown by black dots in figure 9, which 
communicate with @ and c, are in communication with a contact 
plate, R. In like manner the two alternate contact points 6 and 
are placed in cosunmunication with a contact plate, S. 


i 
» 


The two contact plates R and S are arranged in such a manner 
that by passing a metallic brush, M, figure 5, over them in the dl- 
rection of the arrow the necessary conditions will be fulfilled 

The insulating plate Q' is also provided with a pair of contact 
plates, T’ U, which are — by = aid of the handle Q in com 
munication with contact points e, f, g, h, serving in like manner to 
impart motion to the ‘ ane ae 0 holder E!. 

[t is evident that, the parts being arranged in this manner and the 
proper communications established, it will be simply necessary, 
before making the contact with the brush M, in order to produce the 
desired effect in the lamp, to place the handles in the following po 


a oink 
sitions, videlicit : 


To turn the handle P upwards In order to cause the 
upper carb to as- 
nal hy ’ ’ ’ 
lownwa It ler t we contact pla m. 3 
| INtOA I - In ord { slop with M 
4 | 
I “hit 2). ' 
i ned | 
tion. 
1738 
To turn the handle Q f{ upwards. In order to cause th 
| lower carbon to as- | 
cend | by touching th 
lownwards In order to lower contact plates T, U 


into an inter- In order to stop | with M. 
mediate posi- | 
tion. 


and to combine these:motions in order to obtain all the effects de- 
sired. 


Acces 2 Er NRE, _ AAR RIN wc 


See 
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The light may be produc by means of the hereinbefore -de- 
scribed apparatus in the follow! me manner: 

lirst. ‘he carbons are placed in contact by bringing one of them 
near to the other OV the ald of f seid apparatus. At the moment 
when they come into contact notice 1s pivell of the sate, elthy r DY 
an indicating needle, V, shewn in the drawing, figure 8. or by a 
platinum wire which becomes heated to redness. 

Secondly. As soon as this indication is given the operator, by 


’ ’ ’ ’ »? : ' ? 2 . . ’ ’ . . 
effecting a singie contact, Causes the carbons LO be drawn a snort 


Vhirdly. The lighting bobbin ts next worked, which bobbin is 


nxe to the lower carb yn-| der and causes a scufhcient vibration Lo 


act. and immediately afterwards the teeparation. 


~ 
- 


he lighting takes place instantaneously. 
hese precautions are not necessary except for the first li g 
for the successive operations of lighting the carbons will be already 
arated. lt ISSiUNply NeCessaP to work the lighting bobbins. 
his lighting bobbin, which is represented in figure 7, consists 
; 
and acting under the influence of the same auxiliary current as 
serves for the other movements. When it commences to move its 
vibrations ave communicated to the lower carbon, and if this latter 
should happen to be situate in close proximity to the upper carbon 
a contact ensues, followed by the recotl necessary to the Instantaneous 
formation of the are, and the illumination is produced. The 


simply of a bobbin, 38, secured firmly to the lower carbon-holder E! 


ii) 4 ' " ‘| } + " ’ : z. 3. : / ® 
ijod position of the lighting contact point ts indicated at Z and 
— . ¥ v . 
the position of the extinguishing contact points at X Y, fig- 


Che lamp, as shown in figures 1 and 2, is completely enveloped 
in a case, 9, provided at its central portion with an optical arrange- 
ment, H, at the center of which the light of the lamp should flash 
fhe mechanism of the electro-m ig7nets, the levers, ratchet wheels 


. 


pawls, and all other necessary working parts, are likewise enclosed 
|, which entirely protects them from all external shocks. 

Figure 10 represents an arrangement whereby the carbons may 
t together automatica iV, so as to maintain them at the 
re tired distance, notwithstanding the constant wear to which they 
are subjected. The apparatus consists of a clock-work motion, I’, the 
Spe d of which tt) Ly be readily i isted by means of fi Kev OF a but- 
and which serves to maintain in uniform motion a metallic 
brush or rubber, J, performing the functions of the frictional contact- 
maker M hereinbefore referred to. In this case the contact points 
(1 hy c. d are to be disp sed up Th i vertical board. IN fitted to the 
fixed table, which is placed under the hand of the operator; they 
are. moreover, arranged around the center of rotation of the clock- 
work motion in such a manner that the contact-making brush 
passes over them continually in the order required for causing the 
carbons to approach one another constantly in proportion as they 
become worn 

Having now described and particularly ascertained the nature of 


the said invention and the manner in which the same 1s or may be 
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i 
i 
" +} i . ] ‘ ) } ; ‘ y } ] | 
one otf the electrodes until the points of the two electrodes shall be ' 
: n " : y . j 
a . proper A) (] rec tory ct of ’ i. 7 4 ’ t] . oe 4 a | "CY le 4 
4 i i : ‘ ii sve. cau’ ‘ + ‘ ' ait a3 Cu? i} ‘) ier, rh Oe ii move ‘i¢*=- ; 
wy , - ‘ ' : 
CT IOCU Lhe apparatus for producing these effects may be actuated 
either Dy an electric current or by mechanical means. such as usu- 
’ ’ 
fi termed clocK-work, an n the drawings hereunto annexed | 
have shown apparatus for etiecting the above-mentioned objects 
‘ 4 ] — : ‘ . . ; } . | 
actuated or having motion given to it by an electric current, and 
. . ’ ; __ : } | | 
cList) apparatus iO] electing Lilt ike oblects worked t>\ clock-work. 
; wae } : — 8 ’ — : 
(Here follows diag In marked »). 174] } | 
: 
ze 
4] 
4 yr? } } . - 7. . 
In figure 2 A Aisa board or s lon which an upright pillar, 
’ | . } i : 
J3. of brass and about ons liameter and 18 inches high 1s 
— ' 
firmiv secured to the stand pillar 1s bent at top into a right 
: . . * ¢ ’ 
angie lorming a projecting a 1, ©, of about S inches long: to this 


co . ee, « | | 4 , ' . . | . , " ’ : 

about 12 inches long le is sed With two pins, X\, which slide 

—" saark j ‘ ; ¢ : eee % i < a | ’ 

in guide holes, 0, and by these IE is guided Into a vertical motion. 
; 4 y : > ,% " 

When made.to slide up and dow! isin metailile connection with 


i 7.) : Pes ‘ : ij . : Zz ite 5 4" . j . . 
the pillar by by means of the fles e metallic strap t for the pur- 


; . : ; ] b> : + ts , y ; : 4 - 
pose of cohveying el > It Irom a gaivahl battery. 

‘tot ee. aad } ; , ' 
ij t.> Willie PLleCLITICILYN i} iVers¢e - \\ ir ¢ which encireles iT) ePlectro- 


| ) 
i ¢ ipl eS ¢ caroon erect! ielec trode 18 trol SLO i”? inches 
‘ . . 
’ ‘ ‘ ’ 1 ‘ : 
li + ; l hmOonve! ii 4 mv LO} _ ich ii (il It) Le] i Pe Lo side 
ireel Libihh the tube le i ' Lto nt So loosely as to “all to De 
' ‘ 7 ~ ’ ' Try ' " ‘ 
}) Laon | + ;' SForitl 4 li} | Wii il taf 1] we is ft is ii = v- 
7 zz ‘ + +) ; 
lie tl} i at mouth Oo} ei PUL j i lished \ aan at iy spring, S j 
: ; 
: , . ; , 
; — ' ; ) ; Yr — Zz : , ! i a ' ” 
so lar removed trom the extremity ol I, that the heat of thi 1ncanh- 
| wort «crt r,s badl hea il : ’ : + ‘ ¥ » 1) . , +} Bata: " } 
TAT SLU LIE SP cLEPLLAUGE —Liciil hot Ail ii Lit | Pe) Pi Lisi SUriig not Lii- 
_ 7 
’ > 
| ie | Tec) | iss Hcrei itis rive t*i ! if hit (j ‘rive rood Ty) tniilc contact 
| | 
| ; ; . . \ ~ | 
belwe Land the tube for | iin conveyance OF electricity to 
' . , . , , 
: ’ : 4 ‘ ’ .% : ° " : ’ : . ‘ " 
Lhe electrode; and, for further ensuring this, the mouth piece Is 
| ; 
ned With piatinpa, DUL the m yjlece does not press against the 
‘ . | ' } | | € 
. ; ’ « ; . , 7 ‘7 
electrode so forcibly as to previ rraphite sliding through it, 
| - | " ; ‘ ‘ i. 4 . j ‘4 : | P " J ‘ . ® all 4 i 
ener OV 1S OWN Welgiit OF, DeLU DV ald ot a Spring OF Sinaii ad- 
Tr wht niecad hehind : { the electrode would alwavs fal! 
‘if ityiiaid WeIiCTit piacea pt pEiita — wilt ClLCCLI tat Vi tit <i] i\s Ail 
’ . ’ e 


vere it not supported in it by the pre ssure of 
two jaws or eclips. F’ F’. working on joints or hinges, G G, the ends 


of these Clips entering through two slits into the interior of the tube 
ky and pressing so firmiv (when In action) upon the electrode as to 
prevent its sliding and keep it securely in itsplace. ‘These clips are 
actuated by two rods as handles, / h, reaching to the top of the tube 


? and thie re Ct nnected bv | int With a iever. L, If thie othe r end 


j ; : 1] j 
it draws up the handles / 


mete 


| I; 
or tne iever be depresset Lik, and the Clips 


bite inwards upon the graphite or ether electrode within the tube. 
‘| it le ver A se at the f nd i), is Dy ii int and rod, N. attached to a 
be I] crank. P. The other limb of tne bel] crank Is fixed LO the piece 


of iron K that serves as a keeper to the electro-magnet M. ‘This elec- 
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tro-magenet is of the usual kind, viz..a bar of soft iron In the horseshoe 
form wound round witha coil of covered copper wire, and this wire 

forms part of the electric channel or circuit from one pole of a 
1744 galvanic battery to the other: one end of this coll is soldered to 


id has a binding screw for the pur- 


? 
’ 
. " ’ ; " . , " 
post of attachment tothe wire leading to the positive pole ol a pOow- 


erful gwalvanie batterv. On the base or stand A, and vertically 
under the tube EK, is the socket R for the purpose of holding another 


graphite electrode, I, and the socket by means of a binding screw 
Cah be pul int vood metallic connection with a wire from the hega- 
tive pole of the galvanic battery by three slots and screws; the 
socket and its electrode can be so adjusted as tO bring the points of 
the electrodes in exact contact with each other. Let us suppose the 
lamp now ready for action, one graphite electrode in the socket R, 
another dropped into the tube Ek, the clips being opened by reason of 
the balance weight W on the end of the lever L, depressing the end of 
Land forcing the clips open, the electrode in E slides through until its 
points comes into contact with that in the socket R. If the lamp be 
now put into connection with the battery the electricity circulates 
round M, making this a powerful magnet, attracting the keeper Kk 

this draws down the lever L, raises the handles of the clips hh, the 
clips seize on the electrode within the tube, holding it firm while 
the further depre ssion of the lever L lifts up the tube E until 
stopped by the adjusting screw Z, generally for the distance of 4); of 
ce the electricity circulates from 
the pillar b, the strap F, the metal of 
the tubs IK. and to the electrode within 1 This electrode has now 
been raised Dy the lever L,. as deseribed., " of tit) ineh, and, COTLSe- 
quentl r separated from the electrode in R,and the electricity 
passes from the point of the electrode in E to that in R; giving an 
light from R, it cireulates by means of a wire to the other 


an inch: while this is takine pla 
. , | 


Intense lig! 


} } } ] } } . } } 
end of the battery. While this is taking place the electrodes gradu- 


ally waste awav until a time arrives when the distance between the 


: : 
points of the two electro ‘es 1s two great fol the electricity to 
"AP | : 1; ler thei : — , alas 
1/40 pass through immediately this occurs the current of elec- 
tricity ceases, M is no longer a manner, the keeper is released, 


the | Ver Ly, D\ means of the balance weight W, 1s depre ssed ful the 
end in connection with the clips of the tube. B deseends its aliotted 
Space, the clips Opel} and the electrode in ? is free LO slide clown- 
wards, which it does, until 1t comes into contact with the electrode 
in RR * the instant this contact tukes place the cireult is complete 
again, the current of electricity circulates, and the same action as 
that first described. with the evolution of a brilliant light, takes place, 
until by another wasting of the electrodes the same change ensues, 
and this is repeated again and again until all the electrode is de- 


stroyed. I find that with a moderately pow rful battery about one 


and a quarter inch of electrode wastes per hour. 

The construction of electric lamps may be modified in various 
Ways so as to cause the distance between the two electrodes to 
from time to time during the burning of the lamp adjusted or 
regulated in manner hereinbefore described. In one modification 
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of my lamp I cause the distance between the electrodes to be from 
time to time adjusted or reguial d by an ap pi aratus of a more simple 
escription than that just described 2 igure 3 shows a side view or 
elevation of this machine. A, B, & C are the stand pillars and arm 
similar to those of the lamp before described in figure 2. From Ca 
rod, D, as before, guides the motion of the tube E in the manner be- 
fore deseribe dd. Near the centre of the arm © 1s ui fulerum,.on which 
an electro-magnet M can vibrate on its pivot. The electrode in the 
tube E is provided with an iron holder or handle, H, which may be 
attached to the electrode or merely rest on it as a weight, which 
slides within the tube E, but projects above it, even when its lower 
end is near the mouth of E. The handle, when thus in the tube E. 
ls close to the pole of M, or to both poles if MM be a horseshoe Mag- 
net, but 1t is prevented from coming into absolute metallic 
l747 contact by a covering of some non-magnetic substance, either 
1 H or on the pole of M, for the purpose of preventing its 
sti etary y the residual magnetism in M. The tube E is attached 
M by a link or strap, a, and above the pole of M is fixed a piece 
of iron, |, so near as to attract and raise M when M isa magnet. E 
is in good electric connection with the batterv by the wire coiled 
round the electro-magnet and wren 8 rod leading from it to the 
binding screw X, and the arrangements for the lowe r electrode and 
mouth-plece of the tube are sort same as described in figure 2 
Now, the action of the apparatus is as follows: Suppose the lamp 
not in connection with the battery M 1s nota magnet, the handle or 
weight H is therefore free to slide downwards in the tnbe by its own 
weiglit, and carries before and with it its electrode until the electrode 
comes into contact with the lower one. Imunediately contact 1s 
made with the battery M becomes a magnet, seizes hold of H, and 
at the same time attracting and being attracted by the iron [; the 
end of the magnet and the tube E attached to it 1s thus lifted up 
until stopped by the regulating screw U. The electrodes being thus 
separated a short distance from each other, the electricity, passing 
between them, gives out brilliant light uutil the electrodes having 
so far wasted that the distance between them is too great, M ceases to 
be a magnet, drops itself, and the tube E at the same time releases 
the holder H. which slides downwards until the two electrodes are 
once more In contact with each other, the current of electricity is re- 
established, when M becomes once more a magnet, and the same 
series of operations as first described takes place. 


tt 


- 


(Here follows diagram marked p. 1746.) 
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1748 “DePrENDANTS Exuipit DESCRIPTION OF SALADIN CLUTCH. 
J. A. R., Examiner.” January 27th, ‘83. 


Krtract from Dictionaire li Ss Mathématiques A ppliquées. 
Par H. Sonnet. ‘Troisieme edition. Paris, LS7%. 


IV. Les principaux encliquetages a frottement sont l’encliquetage dl 
de M Saladin, de Mulhouse, et Vencliquetage de Dobo. Nous CA- 
pliq lerons d’abord ft principe du premier, Pour cela. considerons 
d’abord une tige cylindrique horizontale A B (Fig. 4) mobile entre 
des guides, et supposons-la embrassee par un anneau a a’ d’un dia- 
re interieur un peu plus grand, et portantun manche ou bras de 
levier a b, A l’extrémité b duquel peut etre appliquée uen force mo- 


’ | ’ * 

Lrice I. Gals l plain qgae symetwrie du systeme, que Nous Ssupposerons 
| 
i 


: ) 


e a figure. A cause du jeu qui existe entre la tige et 
’anneu, celul-ci peut glisser librement le long de la tige quand on 
le maintient a peu prés parallélement a une section droite. Mais 
s'il est sollicité par une force I qui lui fasse prendre la position 1n- 
diquee sur la figure, dans laquele bil touche la tige par les deux 
poluts opposes A el a’ le glissement peut devenir impossible, Inde- 
pendamm: nt de Vintensité de la lorce motrice. en etlet, pour que 
’anneau poisse glisser le long de la tige en conservant cette position, 
il faut que les réactions R et R’ exercées par la tige aux points de 
conutact a et a lassent avec les normales an et a n’ des angles egvaux 
i langle du frottement pour les matierés en contact. 

Soit I le point d’intersection des directions des forces R et R’. 
Pour que l’anneau soit entrainé d’un mouvement uniforme, ou pour 
qu'il soit sur le point de l’etre, 11 faut qu’il y ait équilibre entre les 

trois forces I’, KR et R’, et que par conséquent la force F passe 
1749 par le point |. Cette condition est d’abord suftisante pour 

Vequilibre(en negligeant le pois de lanneau), et pour obtenir 
les intensites des reactions R et R’ on n’ aurait qu’d transporter la 
force fF en I, en sens contraire de sa direction, et i la decomposer, 
d’appres la re ole du parallélogramme des forces, sulvant les directions 
aikveta RK’. Remarquons maintenant que sil’on fait varier l’angle 
que les i. actions font avec les normales correspondantes, le point de 
concours I de ces reactions décrit une branche d’hyperbole equi- 


, 


re ceiul ae 


i? 
| 


i 


laterea le Gul passe par le point a et qul a pour assum ptote la 
droite O V, menée par le milieu O de a a’ perpendiculairement a la ‘ 
direction de la tige, or d horizontale 1H. Cela posé, si la force F, | 


passant par le point b, faisait avec | H un angle plus grand que 
angle b | H =a, elle recontrerait hyperbole entre | et a; il fiudrait 
done que les reactions, qul doivent passer au point de recontre. fis- 
sent avec les normales des angles plus grands que angle, ce qul est 
impossible. Ceci revient a dire que, dans ce cas, 11 n’y aurait pas 
equilibre, et que l’anneau serait entrainé le long de la tige. Mais 
sila force F faisait avec la direction de la tige un angle moindre que 
a, sa direction rencontrerait la branche d’hyperbole entre I et C et 
par consequent les reactions R et R’ feraient alors avec les normales 
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un angle mvindre que l’angle du frottement; et l’on sait que, dans 
ce cas, le glissement devient on le. Ce résultat est indépendant, 
comme on le voit, de l’intensité de la force mouvante F. On con- 
ciut de ce qui précéde que, dans le cas ou la force F, fait avec la di- 
rection de la tige un angle plus petit que a, lanneau ne pouvant 
glisser le long de la tige, celle-ci serait enterinée dans le sens de A 
vers Bb, tandis que s! langle de F avec la tige est plus grand que a, 
l’anneau peut glisser sans entrainer la tige. C'est sur cette re- 
marque, facile a vérifier par expérience, qu’est fondé l’encliquetage 
de M. Saladin. 


1750 Derenpants’ Exareir TRANSLATION OF DESCRIPTION OF 
) 


SALADIN Urutcw. J. A. R., Examiner. Jan. 27, 188% 
Extract from Dictionaire des Mathem uiques Appliquies, by A. Sonnett. 
Third kd Lion Puris. iS /. 


IV. The principal pawl-and-ratchet arrangements acting by fric- 
tion are the pawl-and-ratchet arrangement of Mr. Saladin, of Mul- 
hausen, and the pawl-and-ratchet arrangement of Dobo. 

We will first exp lain the principle of the former. 

or this purpose we refer to Fig. 4,in which A B is a horizontal 
cylindrical rod movable between guides, and supposing the rod to 


be surrounded by a ring,a a’, the interior diameter of which is 
] = | . } + = a a : - ——" 
Sigitiy lary ger than the di ter of the rod, and which ring is pro- 
led with a handle or | or arin, a4, 0 thn and bal )- 
vil i With a handie or tever arm, @ 0,at the end 0 of which a mo 


ive force, F, can be applied in the plane of symmetry of the device, 
which we will Suppose to be that of the figure. In conseq uence of 
the play between the rod and the ring the latter is capable of sliding 
freely upon the rod in a lengthwise direction so long as said ring is 
held pretty nearly parallel to a transverse section; but when said 
ring is acted upon by a force, F, so that it assumes the position In- 
dicated in the hgure, in which it touches the rod at the two opposite 
points a and a’,the sliding may become impossible independently of 
the intensity of the motive force In fact. in order that the ring may 
be able to slide lengthwise upon the rod while preserving this posi- 
tion it is necessary that the react ng forces R and R’ produced by 
the rod at the points of contact a and a’ form, with the per- 
1751 pendicular lines a n and an’, angles equal to the angle of 
friction of the objects which are in contact. 

Su ppose I to be the point of intersection of the directions of 
the forces R and R’: then, in order that the ring may be ad- 
vanced with a uniform motion or that it may be on the point of 
thus advancing, it is necessary that equilibrium shall exist between 
the three torces ke R, and R’ and that consequently the force F 
shall pass through the point |. This condition alone is required 
for the existence of equibbriam (leaving aside the weight of the 
ring) ; and in orde r to obtain the intensities of the reacting forces Z 
and R’ it is only necessary to transfer the force F to the point I, 
the contrary direction, and to resolve it according to the rule of the 
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parallelogram of forces in the directions of a R and a’ R’. It is to 
be noticed, now, that in changing the angle which the reacting 
forces form with the corresponding 
union I of these reacting forces describes a portion of an equilateral 
hyperbola, a I ¢, which passes through the point a and the asymptote 


of which is the straight line O VY passing through the centre O of 


a a’ perpendicularly to the direction of the rod or to the horizontal 
line [ H. This being established, it will be seen th: it if the force I, 
passing through the point 6, should form a larger angle with I H 
than the angle 61 H =z it would meet the hyperbola between | 
and a; consequently the resulting forces, which must pass to the 
point of meeting, would necessarily have to form larger angles with 
the perpendiculars than the angles c, which is impossible. This 
amounts to saying that in this case equilibriurn would not exist & 
the ring would be drawn along upon the rod; but if the force F 
formed wit h the direction of the rod an angle smaller than z its di- 
rection would meet the portion of the hyperbola between I and C, 
and consequently the reacting forces R and R’ would then form a 
smaller angle with the perpendiculars than the angle of friction e, 
and itis known that in this case the sliding becomes im- 
L7D2 possible. As will he seen, this result is in lependent of the 
intensity of the motive force F. From the foregoing follows 
the conclusion that in the case where the force F forms a smaller 
angle with the direction of the rod than the angle z, the ring not 
being able to slide upon the rod, the latter will be moved in the di- 
rection from A toward B, whilst if the angle of F with the rod is 
larger than x the ring can slide without imparting motion to the 
rod. The pawl-and-ratchet urrangement of Mr. Saladin Is based 
upon these remarks, which may be easily verified by experiment. 


“ DEFENDANTS EXHrBit SLATER & Watson Enc. Patent. J.A.R.. 
Examiner.” July 18, 1882. 


Now, KHOW ye that we, the said Thomas Slater and Joseph John 
W iliam Watson, do hereby declare the nature of our said inven- 
tion and in what manner the same is to be performed to be par- 
ticularly described and ascertained in and by the following state 
nent, reference being had to the accompanying drawings and 
the letters and figures marked thereon—that is to say: 

Our invention in improvements in the application of electricity 
to illuminating purposes consists— 

First. In improvements in apparatus for employing electricity as 
an illuminating agent. 

Second. In apparatus for governing electric currents so as to in- 
dicate the quantity and intensity of electricity, and to increase or 
diminish me sane when passing into any description of electrical 
illuminating apparatus. 

Third. Be a new mode of applying electric currents so as to cause 
an equable consumption of the électrodes. 
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by the induction of the ke pel 
position. In order t 
the lamp when the iilumin LI 
adjust a powerful battery to a 
as it enters by causing it 
thicknesses imbedded in 
neetion being made by means 
which by slidin ni 
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the power of a to be decli nin y from the lenoeth of t} sete the licht has 


a om. rf 

been burnt if without causing any cessation 1n t he prod uction ot 
t} . lacelad , +} it . ' wir 1 . an " , } , t | » bat lle he 
ei PiXtiiv. chil VilidlY IS LiCVUCSssai \ ims LO LUTTE OD means Ot wit reeeneea 

| ? - 4" r ' = | rill ’ ir _ . 
the metallic arms KE EK » tne Mm Lilie piates b 3 J by slid ny ove! 


: } ; | ; a. 4) ] , ° 
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diately brought into play, and the electricity from the fresh source 


) ‘ 4 . " le, ' / i 4 ‘<? ; ' os * ns e , | ' 
instantaneously applied ihe battery 1s then at liberty to be re- 
1 , i." -. j ‘ ' J . , 
piehisned and pre] red iol] LK IT PS piace Whell O shall have been 
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exhausted bv such means thi ht may be maintained with suf- 
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insulated from one another and arranged in a line in a wooden 
stand L. Li isa slide constructed of wood and with two metallic 
ends, and moved by the handle C. Now, when the ends of L L! are 
on the plates x 2'', then the current setting out from the positive 
pole of the battery (A) circulates by the wire 1 to the positiv pole 


oft the lam pa DY the wire 7° and returns DV a? to 2#**. ale i thenee by 


. ) | |? 
the wire 2 to the negative pole of the battery (Bb lo chang 
mr cee) | { | ) a ] } 
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Va , . . : " ‘ ; fii 
Live ( Irrent irOtL) L ere ii Les »\ ) LO rnenes LO ; ata 
, , , : , ’ , 
D\ i ba K from 2° to b. by which 6° DbDecomes ) ~~ ve and @ nevga- 
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| } ’ ; + é , 
ally we employ electro-magnets of t! POnuowilng aescription, which 
{ — | ne 4 3 }- 
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a ! . . as ‘’ * 
feel long, 1S Insulated DY GOAaALING WILT Callco \ pol mn. o IMNches 
, , , , 
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rass plate; b b* are the copper plates; x 2" are the wires bringing 
-7 hiel “te We cL -—e ah ® 
the current which renders the plie or Tat nellX Magnetic. he black 
q sie . © ei iin } . 2 ] } i so 
spaces represent the lron pilates; ¢ s the keepel It will be obvi- 


Another portion of our invention relates to the use of two or more 
electrodes in the same or different planes, and the arrangement of 
such electrodes so as to produce more than one point of illumination 
in the same lamp at the same time. Our improvements in the 
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nature and manufacture of electrodes are as follows: Causing them to 
be homogeneous, moderately hard, of perfect conductibility, suffer- 
ing moderate and perfectly uniform convection during ignition, and 
non-absorbtive, as far as possible, of moisture. Under this head we 
have effected our improvement in the following manner: We have 
found that by taking 70 parts of finely powdered coke, well boiled 
In nitro-muriatie acid to remove any metallic or earthy impurities 

with which it might be contaminated, and afterwards wash- 
1/65 ing it with caustic potash that by taking this and mixing it 

with 20 parts of red charcoal (we prefer it from the beech), or, 
as it is termed by the French, charbon rouge, or animal charcoal, 
and 5 parts of gas pitch, with 4 parts of finely powdered Newcastle 
baking coal and 1 part of china clay, that by thoroughly incorporat- 
ing the mass the desired end is obtained by subsequent careful heat- 
Ing in a mould of appropriate construction. We generally prepare 
a mass of about 1 foot 6 inches broad and 3 feet deep at a time, the 
gases which are produced by distillation being allowed to escape by 
an eduction pipe. The time occupied for the preparation of the 
mass we prefer to be nine to twelve hours, the heat being applied 
very gradually for the first two hours,after which the mass is tightly 
coinpressed by the ends of the mould being made to approximate 
by means of a screw. The furnace for heating the mould may be 
of any suitable description. After the mass is withdrawn from the 
mould and CO sled. if thi Op ration has properly been conducted, it 
may be Sawtl Into pleces of the di sired size, perfectly homogeneous 
in their structure. We have found that good electrodes, giving a 
steady, achromatic light, may be prepared by the following process 
from well-burnt beech charcoal, selected from the smal! wood, or, as 


‘y 
= 


they are technicalls Lerinye OPP Ings , hox wood wil] do as well. 
A piece of the ech ire al.sawn into re quired size for the electrodes, 1s 
St Cp dina solution of caustic lime for about a quart r of an hour. 
lt Is then taken out, dried, and placed into a crucible containing 
powd red charcoal, and a lid b nye firmly and closely luted onto 
the crucible, it is exposed to a white heat for about half an hour. It 
is then taken out, after the crucible has cooled, placed into a satu- 
rated solution of alum, and, after having soaked for about half an 
hour. 1t 1s dri d and again DI uch Loa white heat Aas before. t is 
again removed and plunged, whilst hot, into treacle or any thick 
saccharine or carbonact ous flu and finally once mere ignited. If 

the operation has been properly conducted it is now very 
1764 hard. quite free irom any traces of leoneous structure, a per- 


pom, 


fect conductor, and burns moderately, slowly, equally, and 


noiselessly when forming the terminal of the voltaic are. The elec- 
trodes which are formed by the first-deseribed process burn at the 
rate of about a quarter of an inch an hour, on an average, S50 that 
an electrode a foot in length would burn between twenty-four and 
twenty-eight hours. They consume evenly, and are but little affected 
by the wind. Before using, the electrodes are pointed by a fine file 
in order that they may wear equally after being first ignited. For 
electrodes which are intended to be used in lamps where the are will 


be great and the current passing very powerful we use, instead of 


and foreign salts are r 
water, and thereby ent 
in this from five to t 
other operations ior pl 
preceding case 
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tinuity and perfection « 
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the electrode-holder, in the manner and for the purposes hereinbe- 
fore described. 
Ninth. The system or mode of raising the lower electrode 
1766 in the manner and for the purposes hereinbefore described, 
and shown in figure 1, on sheet 2, of the drawings. 
Tenth. The use and application ef an electro-magnet for turning 
the ratchet wheel giving motion to the travelling screw holding the 
lower electrode, in the manner hereinbefore deseribed. 


Kleventh. The system or mode of applying electric currents so as 
LO cause a more equable consum pti nol the electrodes, in the Inanner 
and for the PpUPpoOses herein be lore des ribed. 

Twelfth. The making of the two electro-magnets inductive at the 


same time-and bv the same current toat supplies the heht. : 
lhirteenth. The use of helices of copper or other wire in lieu of 


electro-inagnets, in the manner and for the purposes hereinbefore 


’ -_ ’ 
aescribed., 


ourte nth The application iit) use of several! electrodes in the 
SHume itp is irranged, In the manner herein before di scribed. 

lifteenth. The construction of electro-magnets in the manner 
hereinbefore described, and shown in figure 2, on sheet 2, of the 
drawings. 

Sixteenth. The construction of the governor and indicator for in- 


dicating the variation and strength of the current in the manner 
hereinbefore described, and as shown in figure 2, sheet 1, of the 


Seventeenth. The use and construction of the alarum shown in 
figure 5, sheet 1, in the manner and for the purposes hereinbefore 
described. 

Kighteenth. The use and construction of the apparatus for retard- 
ine the passage of the current entering the lamp, in the manner and 
ribed, and shown in figures 4 and 


— 
; 


he purposes hereinbefore cle 
e). Oli sheet * Ol the drawing 
Nineteenth. The construction and use of the apparatus for chang- 


Ing the passage or tne current passing to the lamp or other appa- 
rautus or as applied In any way practically from one battery to 

| ; ; . . . a 
inother. as hereinbefore deseribed, and as shown In figures 6 and’ Ff 


Ot) sheet l. of the drawin 
1760 Twentieth. The construction and use of the apparatus 

called “the brake” in the manner and for the purpose herein- 
before described, and as shown in figure 8, on sheet 1, of the draw- 
Ing 


! 


(Here follow diagrams marked pp. 1767 & 1768.) 


Twenty-first. The formation and use of electrodes of the materials 
and it) the manner and for the pul DOSES hereinbefore described. 

‘Twi nty-second. ‘| he introduction into the « lectrodes of a certain 
amount of non-conducting material to check the excess of convec- 
tion and to render the light properly achromatic in the manner 
hereinbefore described. 
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fixe par le mouvement des leviers hors de leur position normale; 
mais laquelle tige est libre de descendre ou de prendre toute autre 
direction exigée par l’effet de la force de gravite ou de I’elasticité 
d’un ressort: ces mémes leviers servant aussi tout en formant l’arma- 
ture d’un aimant d induction a elever et imprimer un autre mouve- 
ment direct a la tive, iorsqu elle est saisie par CcuXx. La sim- 
771 _ = plicité de cette disposition permettant de la modifier par tout 
autre arrangement analogue, nous réélamons spécialement, 
comme notre invention, l’usage de leviers attachés a l’armature d’un 
aimant ou d’aimants pour fous tionner ainsi que hous venons de le 
décrire. Nous choisissons, parmi les dispositions que nous indiquons 
comme les plus commodes, celles ou l‘almant est pres de la baguette 
portant les poles, principe que hous recommandons pour toutes les 
lampes qui sont destinées 4 in service od l'appareil devrait subir 
des secousses, comme par la commotion des voitures de chemins de 
fer ou bien encore dans les cas od l’on pourrait sacrifier les formes 
extérieures de apparel! comme ornement. 

La figure |" montre le premieur arrangement des leviers et les 
figures 2,3, et 4 en moutrent les parties en plan: a est une tige en 
cuivre ou en fer platinisé ou en tout autre metal bon conducteur, 
portant |’électrode 4; la tige passe entre les cylindres a frottement 
sur la plaque ec’ et sur | Ipport d pour assurer sa descente verti- 
cale et le contact exact avee les différentes parties de l’appareil e¢ e’ 
est un ¢lectro-aimant fait des deux noyaux ou tiges de fer d’un a six 
pouces de long et d’une epaisseur proportionneée d’aprés la dimen- 
sion et usage de la lampe qu'on veut fabriquer, enroulés de fil de 
cuivre isolé et d’une convenable grosseur lorsqu’un courant passe 
par les noyaux en fer ils deviennent les poles d’un aimant par in- 
duction: ee’ ff’ sont des leviers construits dans la forme parallélo- 
grainme représenjée dans le dessin et consistant chacun en deux 
parties ¢ e’ ou armatures en fer doux verticalement creusées a leur 
extremité de maniere & entourer presque semi-circulairement la tige 
mais ne se touchant pas absolument l'une l'autre ni la tige; f f sont 
des pieds en cuivre ayant des trous perces aux extrémités pour le 
passage de la tige, mals elie nest pas en contact avec eux et glisse 
ibrement entr’eux quand ils reposent dans la position horizontale 

qui représente le dessin: g q’ g’’ sont des morceaux de cuivre 
fixés au support d, pour soutenir les leviers avec leurs arma- 
propre niveau et pour maintenir leur horizon- 


P | er a travers |’¢lectroaimant e e’ par un 
trou dl ins ta plaqui quis lIpporte les deux poles. 

L’action de l'appareil peut s’expliquer ainsi: lorsqu’un courant 
électrique passe ir | eleectro-almant ¢ c’. 1] attire les armatures é e’ 
par une force qui dépend de l’intensite du courant. Ou, comme les 
armatures ne sont pas directement par leur centre au dessous des 
poles de lai ant. 1l sensuit que les parties les plus ray) yprochées des 
poles seront plus fortement attirées: de la il résulte que les partie: 
extérieures des plaques, qui se trouvent a la plus grande distance de 
la tige, séléveront avant | rties internes qui sont les plus rap- 
proches de la fléche: le résultat de ce mouvement sera de forcer les 
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leviers f f’ & saisir la fléche a avec leurs rebords qui dés lors seront 


inclinés sur elle a Vintérieur 


| ’effet ae ie Pris de ia tive sera de ta tenir ferme et de permettre 

} ; is. . » . ’ " ! ; ] 

que l’induction de l’aimant souléve assez les pdles pour produire le 
’ . } cs ] 

fiuide voltaique neécessaire 4 la production de la lumiére: les différ- 


} ’ } M } ’ , ’ ’ 
ences dans ia dimension ade tare dependent necessaireinent de L 


quantité d’électricité qui passe et par suite aussi de la force d’indue 
tion de l’aimant. Les leviers sont guidés par des pointes en A h’ 


i 


? ) , ’ . ‘ 
Les dimensions des ares et const jul mment ia qu intite de iumiere 


| 7 } | | . ° ' 
sont regices par des VIs non marquees dans le dessins mals en realit 
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: 
contenaient queigu lmmMpurete q li PeuaL ie libre }) issave du courant 
par leurs non-conduetibilite, ou lans iC Cas qu'il arrival accident! 7 
Vappareil méme ou ala source d‘électricite, de maniére a arreter le 
passage complet du courant, le moteur par induction sera ote de 
l’aimant et les leviers reprenant leur position horizontale 
773 laisseront descendre la tige a et les deux pdles viendront se 
toucher: alors le courant passant de nouveau forcera immé 
diatement les leviers a saisir la tige par suite de linduction de 
laimant et la ¢ déviation necessaire pour l’ares’opérera par le méme 
cause. 

La forme de la lampe peut etre trés vari¢e: ce peut étre un chan- 
delier dans lequel le levier du bas est soutenu par des tigre * de Slls- 
pension ayant la forme de chevilles rigides et la lampe peut fone- 
tionner pendant n'importe quel nombre d’heures en augmentant la 
| la distance 


depuis l'appareil a induction magnétique a partir du point d’attache 


we 


longueur des leviers et conéquem ment celle de la tige ae 
du plus bas levier. Les lampes pour les chemins de fer, les rues, les 
passages souterrains, les navires en convol, les lumiéres dans les 
navires, les lampes de signal, enfin, appareil d’éclairage de n’importe 
quelle forme peuvent s¢tablir sur ce méme principe, en suivant les 
indications qui précedent, en ayant simplement de fixer horizontale- 


u 


ment des supports partant l'appareil magnétique et le bas levier sur 
uh soutien convenable. Le bas |e Vier doll etre soligneusemernit isole, 
avVeC du papi r ordinaire, du bolt dur, de lausbesse de la pox Ou de 
tout autre bon isolant, du soutien qui porte la position magnétique 


} ’ ] i” s , * ‘> " 7 . Z an 
de la lampe. Le support d de armature devrait aussi étre isolé afin 
. : , : ‘ . . : . . oi 
d’obliger le courant a passer d’abord par lVaimant avant d’atteindre 


les armatures. Atin ie mieux assurer te contact, alnsi que i inte 
- } } } cg? ’ : ea’ 
gralite du passage du courant, un morceau de fil de laiton flexible se 
| 
i 


ace @TL, COnNnNeEKION AVeC iil Lig 7eLiie s pp ri (| ll porte ics levis rs. 


; 

La seconde forme de lampe que nous fabriquons est represente 
dans les dessins 0 2 7 La figure 5 en represente l’élevation et une 
section partielle: et les figures 6 et 7 quelques portions détachées. 

| 
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induction n'est pas en connexion avee le porte-pdles et n’a qu'une 
. z a ’ 

armature en communhication avec ie porte-poilcs par ie Systeme des 


ie 


ie 
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leviers. Cette forme «i lampe peut C 


ymporter une grande 
1774 quantité d’ornements, et n’occupe qu’n tres petit espace. a 


est une tige de cuivre ou d’un autre métal portant le pdle bd 
et exactment au dessous du support ¢ qui porte le pole inferieur 0’ ; 


' 


d est un tuyau Vertical Selievant ae ia base d’ et termine en haut par 
un bouton ornementé conte int une vis de jonction e établissant le 
contact au moyen des deux fils de laiton flexible f f avee la tige des 
poles a; g est une support fixe au tube d par la vis A et supportant 
tout l'appareil au moyen de quoi les effets d’induction de l'électro- 
almant i caché dans la base d sur l’armature &£ devient sensible a la 
tige a sur le soutien g il y a un petit support en cuivre m qui forme 
le point d'appui d’an levier coudé nn’ un ressort en spirale ¢ qui 
remplit l’importante fonction de forcer la partie n du levier a se rele- 
ver lorsque Patusiond Valmnant change d’intensité et de permettre 
i l’étreignoir p de jouer son 1 est attache au méme support, p est 
forme de deux pieces de « livre en forme de coins montees sur unl 
collier autour de la fléche a et arrangées de telle maniére que lorsque 
le levier n se léve elles sont presseés contre et saisissent la tige a. Ces 
etreignoirs sont fixés en bas a une charniére au soutien g et ont une 
entaille au point r pour y rece voir l’arres 8’ qui est sur la téte de la 
vis regulatrice s. Lors jue ies etreignotlrs sont relachés part la cessa- 
tion d'action du levier la fléche a glisse librement a travers l’etreig- 
noir; 8° est un arrét par teque! | distance a laquelle la tige a peut 
s‘¢lever apres quelle est saisie par |'¢treignoir p peut etre limitée a 
volonté, s étant toujours | principal regulateur comme on le verra. 
L’extremité coudée du levier n n’ pour qu’elle puisse étreindre p 
des deux cotes est represent¢e dans le dessin 6 ol n represente une 
barre transversale pour empecher | étreignoir de tourner ou de 
déranger autrement sa position, / est une tige en acier ou en cuivre, 
attachée par un axe a n n’ et portant armature £ ou /électro-aimant 
i. Les deux fils i’ 2” de l'¢lectro-aimant communiquent dif- 
1775 feremment avec l'appareil electrique. La fil i’ arrive isolé a 
une vis de jonction y dans la base d’acajou vy de la lampe " 
passe par connexion a soudure et a vis en contact parfait avee d par 
i’”’ le soutien w portant la pote inférieure; 6 est isole de d par les 
substances isolantes com posces d papier, bral, gutt 1 percha, asbaste 
ou toute autre substance bonne sour desler:wuavente’ ww’. Le 


dessin 7 est une vue de face des deux pdles de |’électro-aiment avec 
armature & Le ressort a boudin o rabaisse par son élasticite le 
bout coudé du levier en communication avec |'étreign ir p lorsque 
Vinduction de l'almant vient L cesser 

Les fonctions de ceite lampe sont faciles 4 expliquer Le courant 
passant d'u parten d’ et d et de la par e et par ffa a produira 
Vinduetion de l’armature & et un mouvement de descente du levier 


n relévera en consequence | ext nit ’ par suite de quot la Live a 
Sera saisie et l’are sera forme enti ts mais maintenu dans les 
limites voulues par l’arret du réegulateur s’, 


Le mécanisme ou étreignoir p agit simplement en ce sens que ses 
surfaces viennent porter sur la fieche @ par action de pression du 
levier n n’ l’action dans cette lampe est exactement semblable a celle 


139—s14 
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de la premiére, et est de méme aussi sensible aux variations dans le 
courant Glectriqu 


: . + . © > wF 
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: : 
. 5 ;* , 

-_ " { . . e { . ie, 
LIOhh OU ta iumMIere aol etre conserves iongtemps usage de plusi- 
: | ' ' ’ ' i : 7 at er. . | 
Curs Ch MmiCS COT Luss iIsave ad LUT Ss separees SUP ia 

‘ 


i ry = ” ’ ’ | j : : . ’ . F | le 
meme iampe, Mais dans tous 1es cas nous nous reniermons Gans it 
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, 
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1776 d iire des systemes de pdles ou des electrodes placés en 
a“ 
, 
Pil J 4 iS! * . 7 . . . Ou Ct) Lill (j a7. rCit Hilisi 
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Nous ti vane au’en arra nce nf mes le 1] ‘trodes la | —v.7 
. ' | ‘ . G£e, is 4 airati chiit ‘LILISI i Twacwen .a' i@s Clalif > 
4’ 
' , nie 
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que la flamme court de voleter. etineeler. s’éteindre. ete.. se re- 


streignant a un ou deux systémes de deux pdles et que leffet de 


’ 4 } } ° Y 

1”) ium mations generaie en est Ano aerange, |, usage aie plu 

lets de lumicre dans une lamp Ce pol sobt Pr par les mémes moyens 
} ] 

que nous aVONS IMhalqgues u ur une seule amide e. 


ication dans un 
double courant d’eleetricité a chaque pole de la jJampe ces deux 
courants sont de nature differente ainsi supposant A et Bb d’une 
lainpe Glectrique et C D des batteries dont les ¢léments terminants 
sont c’ c' |)’ ys c! el |)’ etant ‘ig poles posit lt et c’! [)’’ ics pdles 
négatifs; alors si l’on applique le pdle ec’ et le péle D” a A et si l’on 
itp) plique m 3 le pole (7? eT le pole |)’ 1} devient evident qu’ 

do ible communication doit setablir entre d@ et s dans laqui lle Ses 
particul sc’ eta SOont transportes 7 et de |)’ eC] B 7 [)’’ eL a. (Cette 
contre-communication a pour resultat de rath rmir beaucoup la 


f .; )? 
Notre second pre riectionnement Consiste di: itis | upp 


lumiere et de produire une consommation bien plus lente des élec- 
trodes. La crainte dappliquer des poles opposes a un Glectrode avec 
la HOSS bilite que le courant passe tit utralise sera facilement détruite 
lorsque |’on se raypellera que les courants proviennent de différentes 
sources et ne peuvent par la circuler que par leurs pr re s conduits: 
Nous déterminerons aussi une consommation uniforme dans les 
électrodes lorsque l’on a brulé beaueoup plus que l'autre en renver- 
sant tout A coup la.direction du courant dans lalampe. Ceci se fait 
au moyen d'une pe tite mecanique a laquel lle nous avons donné.le 
nom atemenieee-s et qui semplole en remuant simplement un 
manche. Elle consiste pour en donner une description générale 

en une coulisse en metal qui glissant sur des boutons en 
1777 métal en communication avec les pdles de la batterie renvoie 

par sa position le courant par aimant dans la direction du 
pole positif en pole negatif, ou par inversion selon le cas. La troisi- 
eme parti Cc de hos perfectionnements Ne) ©) rapporte A l'appareil pour 


ft 
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reconnuitre la force du courant électrique qui passe dans l’appareil 
d’eclairage avec un moyen d’augmenter ou diminner I|’intensité de 
la lumiére en oOpposant une résistance a la force de courant. Nous 
avons donné a ces appareils le nom général de gouverneur. 

La premiere forme que nous decrivons et pour vérifier la force et 
la quantité du courant qui passe. Le dessin 8 réprésente un de ces 
instruments. Il consiste en un cylindre a fait de verre ou d’autre 
substance non-cond) ictrice 4 un bout duquel est attaché un cadran 
b gradué en 660%, I squeis degres sont OT: aes sd’ apre Ss Veche lle d’ un 
electromeétre a torsion: 11 ya ad ins le eylindre une helice verticale 
c en fil elastique, dont une extr nite est solidement fixée a une plaque 
de fer d, rendue magnétique par un repli et vissée a la planche de 
cuivre e, en dessous formant la base sur laquelle le cylindre repose, 


a 


une vis de jonction f est attachée a la planche de cuivre pour le 
passage du courant L autre bout de hélice est aussi en morceau 
de ter ¢ Sul 1 surtar Su] f luquel se trouve une cremaillére 
y, sengrenant dans une roue dentee fh. a laquelle est attache index 
i de la bal ince: 7; est une VIS < mnduetrice (7uil Sse relie nu COrps Ou 


pignon ll est ¢vident que le courant a son passage fera descendre 
par Induction magnetique le morceau de fer doux de extrémite 
supérieure de l’bélice a la plaque de fer du bas et ainsi abaissant la 
crematlle re fera tomber la roue dentée et avec elle laiguille Ou index 
sur le cadran gradue., len V applicant un mouvement de multipli- 
cateur fchnonpegpenicl striae etre excessivement sensible au moindre 
changement de courant 
L he autre torme de rouverneur employé dans le meme but que 
le onan nt, consiste en une bande mince d'argent et de 
rdues ensemble en spirale dont les deux extrémités 
SOnt attache CS ComMnimiue d itis le Cus de Vhélice de fil de laiton 
que nous venons de décrire. L’action de l'appareil est tout a fait la 
meme seulement dans ce cas-ci c’est la chaleur et non |’action mag- 
nétique qui produit le mouvement de l’instrument la conductibilite 
différente des deux imétaux obligeant la spirale a se tordre et se 
détordre et par consequent i faire marcher index , Car Sil raison de 
la résistance offerte toute variation dans l’intensité du courant est 
accom pagnee d’un effet thermique 
Nous appliquons une autre forme de gouverneur a l'appareil 
d’éclairage lui-méme, mais seulement lorsqu’il s’'agit de lampes de 
trés grandes dimensions et od doit passer un courant excessivement 
fort: sa construction est tres simple Kelle consiste en 4 fils de platine 
de différentes grosseurs le plus gros doit étre d'une dimensions sufh- 
sante pour transmettre tout le courant avee peu ou point de résist- 
ance et les petits de telle dimension qu'ils soient offrent une résistance 
considerable et n’admettent qu’une bien plus petite quantité d életricité 
au passage de la lampe. Les fils sont recouverts d’argile a pipes ou 
d'un COM post dargile? pip 2s eT d’ isbestes ou de toute autre substance 
non conductrice de l’électricité et trés mauvaise conductrice du calo- 
rique. Les fils sont plongés dans la composition de telle maniére 
que la surface superieure seule di chaque fil soit ex posee et parfaite- 
ment de niveau avec la superficie de la couche d’argile a pipes. Une 
petite plaque de cuivre attachée par son centre 4 un axe muni d’un 
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bouton sur un manche vertical devient l’instrument qui établit la 
communication entre les fils et la batterie: autre bout de la plaque 
repose sur un plateau en cuivre relié par une vis de Jonction avec 


le corps de la 


batterie. Ou il est évident qu’en donnant a la plaque 
de Culvre par le manche un mouvement soit a droite soit a gauche 


, 1} : : , - 
les fils Gtant paralléles un courant sera transmis soit par un, deux, 


trois ou par quatre fils selon le cas 
L779 A, Fig. 9 et 10, est une couche de matiére isoiante en argile 
i pipes dans laquelle les fils de platine 6 6’ 6” 6’ sont placés 
avec leur surface superieure au niveau de la superficieaa. <A est 


la matiére isolante dans laquelle les fils de platine se troument places 


} ‘ ' | — ° | | ' . ry; 
comine on te Volt Gans ta coupe transversaic; € ia plaque de cuivre 
} 1] ] } , 4 | . ! : : 4 
sur laquelle un bout du levier z x’ repose. Une vis de jonction @ 


vissee 5 c esi le conaull de transmission du eCourant & 2’. le levier 
tourne sur un axe e, et se meut au moyen du bras vertical muni de 


SO?) bouton 
. + ’ ’ , . . | 
Le quatrieme pertectionnement ar Lp} ria tia fabrication de poies 


’ ’ ’ ) . 
ou erecrrodes Le PriCipyak ae laut qui existe ordlnatrement dans 


ces appareils est le manque d’uniformité dans leur composition, la 
fabrication cle - matier s,s que t S COMI post nt est } la fos restreinte el 
difficile. De plus les essais faits pour composer des électrodes avec 
des matiéres & bon marche n’ont jamais eu beaucoup de succés, ce 
qui esi principalement du i1uX difficultes eprouve $ dans la recherche 
d’un composé natural et homogéene. Nous avons decouvert dans nos 


- ? | } ' } : , 4 ’ ~ | : ml ° 

CX] eriehnces que au enervon de bois dien bDrule fait avec du bois il 

grains serres, Sil est en mMiquement prepare par Linimersion et la 
; , - Pf ] . 

saturation dans de Certaines dissolutions sainmes ef subséquem ment 

OE: | ; } = ’ > os ° " 

re bralé Pius urs ToIs avee des additions aiteratives de matieres car- 


boniques, repondra completement a toutes les necessites pour un 


; 


: ] { ; . j 
électrode parialt que nous § «et 


j 
f 
~ 
j 


comme devant posséder: 
d’abord une structure homogen et asseZ dure, puls une conducti- 
bilité parfaite et pouvant etre un véhicule suffisamment modére et 
parfaitement uniforme durant Vignition, enfin privé de la qualité 
d’absorb« r Vhumidite Ou ft S$ 7uZ (est alns! que nous donnons l’ex- 
emple suivant pour la préparation d'un electrode 
Un moreeau de charbon bicn brailé choisi parmi le petit bois et 
communement upper DI nae it s soit de hétre Soll de buis débite de 
ladimension voulue. Le morceau se plonge alors dans une 
1780 solution de chaux vive pendant une dem1i-heure, on le retire 
seahorse 
| 


“igrs, On The pulls On i place dans un creuset contenant 


‘ 
du charbon de bois en poudre et apres avoir solidement et hermét- 


iquement enteé un eouverele sur le ecreuset il est ex pose au rouge 
} ] ‘ , . , | 2 . > , ; 

blune pendant environ une demi-heure. On le pren len suite et on 
} os | pe } ans : 


le retire du creusat apres qu'il a refroidi et on le place dans une so- 
lution saturee d’alun puis apres avoir trempe pendant euviron une 
demi-lh ure on rt seche et on te soumel do nouveau au rouge blane 
comme auparavant. On le retire de nouveau et pendant qu'il est 


ehaud on le plonge dans de la mélasse ou dans une epaisse solution 


— 


> 


sucree et on Vexpose encore une fols au feu comme auparavant. Si 
ces operations ont éte biens conduites i! sera alors tres dur, tout a 
fait dépourvu de toutes traces de ligneux formant un parfait con- 


4 


q1 


+? 
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ducteur qui n’absorbe point et briile lentement également et sans 
bruit pendant qu'il forme le complément du circuit voltaique. Au 
surplus les electrodes peuvent se preparer 4 Vavance eten quantite, 
l’operation pour les fabriquer est a la fois simpie, non dispendieuse 
~ lorsqu’elle est bien exécutée, certaine dans ses résultats. On gradue 
les electrodes avant de s’en servir au moyen d'une lime fine afin 
qu ils puissent s'user égalment apres avoir été allumés la premiere 
fois. Qu: int aux e ale iC trode $s qu ‘on pre us Cc cia ve r di: ins les F atin pes 
od l’are est grand et le courant qui doit v passer trés fort nous em- 
ployons au lieu d’alun un vi on pie ef que nous préparons de la 
inaniere suivante: lo parties de quartz pulvensé ou de sable tres 
fin parfaitement dégagées de fer, sont fondues dans un creuset 
avec 10 parties de potasse et une partie de charbon de bois. Lorsque 
la fusion est complete le creuset est decouvert et la masse de couleur 
grise se retire et se traite avec de l’eau froide pour un extraire 
les particules étrangeres de charbon et des sels étrangers. Le 
residu qul alors a l'apparence d'une masse célatineuse est traite avec 
de eau chaude qui le dissout entiérement. Les électrodes y sont 

plongés de 5 a i0 minutes pendant que la solution est chaude, 
1751 Lee autres opérations pour préparer les electrodes sont les 

memes is dans le cas prece sdent. 

La Stet la 6* parties do nos perfectionnements ont rapport a 
l’emploi de noveaux agents exitants dans les batteries galvaniques, 
et la maniére d’ubtenir des produits chimiques de grande valeur 
comme résultat ou résidus de l’action de ces batteries. Un autre 
avantage consiste aussi en ce que les deux pli mques positives et ne iri 
tives produisent des substances chi miques precieuses, enfin par mv 
de la nature insoluble des précipitee on est stir d’une grande con- 
tinuité d’action. De plus ces batteries produisent de trés forts 
courants et en quantité considérable 

La premiere disposition de nos batteries consiste 4 employer le 
cyano-ferrure de potassium autrement dit le prussiate de potasse en 
combinaison avee des acides comme un excitant a l’égard des deux 
plaques negatives Ou positive s que dans cecas. Nous formons pour le 
premier cas de fer avee de l’acide nitreux délayé et de zine pour le 
second cas, ¢c’est-d-dire positif nous y ajoutons le prussiate de potasse 
dans la proportion de son nombre d’equivalents dans ses com poses 
avec le fer et le zinc. Nous ne fondons pas lesel mais nous |’ajoutons 
en critaux entiers ou en poudre dans l’acide. Si la plaque de zine 
est contenue dans une cellue poreuse com posée de matériaux con- 
venables il faut |’exiter par l’acide sulfurique. Les composés que 
l’on trouve dans cette batterie sont le prussiate de fer ou bleu de 
prusse et un composé de prussiate de zine et le prussiate de fer qui 
est un sel double uni a une proportion definie d’eau d’une belle 
couleur bleu pale. Eu se servant d’un gosier de beeuf au lieu d’une 
cellule poreuse faite d’argile le prussiate de zine peut étre precipite 
avec une coleur blanche mate egele ou presqu’égale en grain au 
blane de céruse et formant une couleur de plus grand éclat. 

Les acides employés sont l’acide nitreux (celui du commerce) et 
l’acide sulfurique ordinaire. I1 n’est pas nécessaire d’amalgamer le 
zine attendu que le précipité qui tombe dans la cellule poreuse 
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1782 eétant lourd et instantanément ecarté du circuit donne beau- 

coup d’uniformité dans le courant et empéche l’action locale. 
L’acide nitreux agissant sur le fer dans son etat concentré avec le 
prussiate protege aussi le premier l’action locale. 

Les deux metaux le zinc et ie fer Gtant si rapprochés sous le rap- 
port electrique il devient nécessaire que les plaques positives soient 
pore sque (iC la meme qgdimensioh au ics piaques newvatives que 
cependant nous preférons doubles. La dimension que nous adoptons 
en pratique c'est d’environ 90 centimetres sur 60 pour les plaques. 
les plaques sont disposces avec le fer a l’extérieur de la cellule 
poreuse lorsqu’on s’en sert, que nous préférons mince et le zine a 
Vinterieur. Nous attachons des plaques de zine et de fer A un chassis 
qui a des poulies passant sur des montants fixes d ange par lesquelles 
les plaques enlevées ensemble de l’acide se trouvant au dedans et au 
dehors de la cellule Nous n'y mettons le prussiate de potasse 

. | | 


que queiques minutes apres qu pO> prial hues Ont ele Iminergees 
a ’ | 
| — is ‘ . j ' ; — . ] 
Dans la seconds gdisposition de nos Datteries nous employons§ ti 
} " ' 'F ,; | . a ] ; . 
plomb ou ie zine comme posltlis ¢ i? CUIVTFe OU Ie piatine COTmMine 
‘ _£ ; ze. . " ,* . , e " “" ; | 
negatifs Les négatifs ¢tant exites par lacide nitreux et les 
i i } ; } ‘ . bs 
Positlis par if Chnromat (j poOvasse eI acide miiria igue Ol 
; 
} ' , " , , 
par it chromate de potasse seul les produits de cette batterie 
} » « } : ‘ z ’ 
sont du chromate de pioOmvo OU at Zitic el lu nitrate de Zine. Wuand 


on emplole i@ culvre comme negvatlt! on:yv aroute du chromate de 


potasse ou mieux du bichromatec mmeavec i prussiat Hon-atSsous 


: 
r | ’ ’ ' ; t+; ] ; } 
Mn CiIployalt du platine comrae negatif on ne proadum que au 
‘ { 


° } ; } ' ry Tri? i 7 . ' ’ ’ . tf 
chromate de p! ria, La quan ed OIC mnate de potasse ajyoutee 


comme l’excitant du plomb et du zine positif.est en raison de son 
-&. ] ‘ | : ? , 
nombre d‘ juivalents dans les mMposes du zine ou de pilomb que 
l’on trouve. Nous emplovons aus rargent avec dei icide hHitrique 
“er 
eT du chromate de potasse « ie cnromate ad argent alnsi produit donne 
une couleur de grand pri) OPSq ul nous employons l’argent 
: ; . 
— cy ‘ r c . _ : — ; ! ° a! ; ‘A 
1783 CotmmuIe POSIUILT, NOUS CHIPIOVOLIS IC PiALINe COTIIL hnecatil 
Leimeie — SS rye ¥; , re * 1} 
A ces deux natures de batteries deerites cl-dessus, savoir cell 
‘ 1} } , é' mm 
du chromate et ceiie du Oprussiate NOUS AVONS Gonnhe ie hom gweneral de 
, . ' } a ' : " ° 
willeries Chrom LQ wes wie rmondant oS CAt sae chromate ade prlatiti 


Ou de Zine, ou d urgent, et texces de prussiate de ter avec du zine et 


] ’ . . ’ . . ’ ] * ’ : ' 
cit la potasst CUUSEIG 1@ Tt iiche nous reproduisons du ehromate de 
4 } 4 . | } 
potasst et de prussiate a potasse qul peuveln etre einpioves de nou- 
i i 


‘ —_ . . ; } -. | ? '? = nell : | 9 + 

oxide de plomb, le ’oxide de zine, et de oxide de Cr, QUI SON 
‘hromate de plomb 

. ? : . : : s. , ? . . . ] — 

avec de [eau de chaux une magnihngue couleur rouge 7 uli errand 

. + 9 = : 1 | ' ee | , . w + 

e résultat et une non moins belle couleur orange résul- 

tera evalement du chromate de zine L Ss composes, la potasse ectant 


| 
décomposee produiront aussi de l’acide nitrique ou nitrate de po- 


} ’ . 
tasse. Dans la batter nitrique avec du fer et du zine nous ame- 
4 } | | . } ) } ‘ 
nons ies Vapeurs nitreuses dans uli chambre ou en obrulant au sou- 
} ’ 


fre on produira aussi de lacide sulfurique propre a exiter les plaques 
| 
, , . ‘ 
iovant du chromate de potasse et du prusslate de 
i 7% —— 
potasse dans une batterie composce de fer et de zine avec de l’acide 
’ 


sulfurique. Nous ne nous servons pas de cellule pvreuse et il se 


nl 
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forme une puissante batterie parfaitement continue et trés forte dans 
son action, son produit est une souleus verte magnifique. D’aprés 
ce qui précede nos perfectionnet ments peuvent se Tresumer ainsi: 

| Lempl 1 du youverneur we ou construit sur les principes 
décrits ci-dessus pour régler les courants électriques plus speciale- 
ment l'emploi d’une helice de fil d’acier qui doit agir magnétique- 
ment dans la construction des appareils de mesure des courants 
électriques. 

és L’application des COuranuts électriques pareilleme nt decrits 
pour régulariser la consommation des ares ou electrodes et est faire 


+) 


bruler également. 


_ 


’ 


3° La construction des appareils appeles interrupteurs pour ren- 


verser les courants 


1754 1° La construction des lampes électriques sur les principes 
développes di ee 
5° Le mode de regler la distance entre les pointes des électrodes 
par le systéme des leviers ¢treignoirs ini s en action par le magnétisme 
d’induction d’apreés les principes établis par nous. 


6° La fabrication des ares électrodes sur les principes développés 
ci-dessus cest-i-dire l'emploi de substances caustiques comme la 
chaux, la magnesie, la baryt _ete., dans la préparation des ares ou 
électrodes comme aussi l'emploi de substances chimiques qui doivent 
composer une substance nzoteuse ou autrement cimenter les pur 
s de la substance formant les électrodes plus fermément ensem- 
lrant ignition dans la preparation des électrodes. 
7° Liemploi du chromate ou bichromate de potasse avec ou sans 
contact avec un pole positil cit plomb ou de Zine dans une disposi- 
tion galvanique le pole négatif étant forme de carbone de n’‘importe 
quelle forme de platine ou de n’importe quel autre métal excité par 
de l’acier nitrique ctendu 

S L,emploi de tout sel de chrome soluble ou insoluble comme 
agent excitant des poles positifs d'un systéme galvanique pour toutes 
sortes de métal. 

9° L’emploi du cyano-ferrure de potassium ou du ferri-cyanure 
de potasse dans un appareil galvanique formé de zine et de fer ou 
le zine et de cuivre. Le fer ou le cuivre étant excité par de l’acide 
hnitrique ou nitreux et le zine par tout autre acide. Le cyanure de- 
vant etre oo en meme temps avee le pole positif et avec 
le pole négatif a la fois ou avee l’un ou l’autre pole séparement a 


{ 


volonteé 

10° L’empoi du cyanogéne et de ses sels en qualité d’agents ex- 
citants dans l¢ S per parations cy ilvanique ~ 

11° La fusion du chromate de plomb ou de zine et de tous autres 
metaux avec de la potasse ou d autres alcalis et terres pour repro- 
duire les agents excitants dans les batteries galvaniques ainsi qu'il 


a été dit ci-dessus 
(Here follows diagram marked p. 1785.) 


1786 12° La production de chromate de plomb ou de zinc par 
les susdites batteries galvaniques et la production d’un sel 
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et de fer par la susdite batterie gal- 


notasse et du prussiate de poltasse 


’ }? 
Ate Cnsermmoile avec de Lacide 


sulfurique par l’arrivée de vapeurs 

i ou l’on se sert de fer et de zinc et 
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LioOurlas 1} ? ier iat 1. I presented »\ 
ird St. Denis, 12, No. 14978, taken 
lor Improvements In apparatus and 
“Lions suitable fol the pro luction of 
cable to electric apparatus in gen- 
n of certain chemical! compounds 
i, : 
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ts made in the apparatus by which elec- 


means for illumination. 
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2d. In an apparatus for regulating the electric current so as to in- 
crease or diminish the electricity that should flow through appa- 
ratus of this kind. 

3d. In a new means of applying electric currents so as to estab- 
lish a more uniform consul ption of the electrodes and to produce, 
moreover, a continued intensity of the light. 

ith In some improvements 1 the composition and construction 
of the electrodes or ares closing the circuit. 

5th. In the introduction of new electrolytes and suitable exciting 


, 


agents in the formation of powerful and permanent galvanic bat- 
6th. In the production of chemical compounds of a great value, 
he action of the aforementioned 
batteries 
The first improvement relative to improvements in the 
1788S apparatus serving for applying the electricity as a means of 
liehting consists in the « Mmpioyinent of horizontal levers per- 
manently attached to a piece of soft iron, which serves as the arma- 
ture of a magnet by induction (rendered magnetic by the same cur- 
rent which, by its interruption in the space existing between the 
solid conductors or poies, produces the light), and by which a verti- 
| rod, designed to arrest the electrode, 1s seized and held in a fixed 
position by the movement of the levers out of their normal position, 
but this rod is free to descend or to take any other direction by the 
action of gravity or the elasticity of a spring. ‘These same levers 
serve also as the armature of an induction magnet to raise and im- 
press another direct movement on the rod when it 1s seized by them, 
the simplicity of this arrangement permitting of modification by any 
er analogous arrangement. We claim especially as our iInven- 
tion the use of levers attached to the armature of a magnet or mag- 
nets to work in the manner that we have described. We select, 
among the arrangements that we have indicated, as the most con- 


~~ 


venient that where the magnet is close to the rod carrying the poles, 
a principal that we recommend for all lamps that are destined for 
laces where the apparatus would be subi eted LO shocks. iis 
hy the jurring oO] the carriages } the railroads, or also in Case where 
we might be able to sacrifice the external form of the apparatus as 
an ornament. 

Figure 1 shows the first arrangement of the levers, and figures 2, 
o,and 4 show the part Ss ili oD in ais a rod of Copper OF plati nized 
iron or any other rood COT) fu Ling metal, Carry lng the electro le h. 
The rod passes between the friction cylinders on the plate ¢ c’, and on 
the support d. nn order to ensure Its vertical descent and close con- 
tact with the different parts yf tha ipparatus ec’ is an electro-mag- 


of a thickness proportioned, according to the dimensions and use of 
the lamp for which it Is desired to build, wrapped with insu- 
igsv lated copper wire, and of i thickness suitable. W hen the cur- 
rent Passes around the iron cones they become the poles of a 
magnet by induction. ¢e’ ff’ are levers constructed in parallelogram 
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each of two parts, ¢ 


, 

orm. represented in the drawing. and CONSISLUI 
| 

- ss 

tneir end $80 as to 


I 
j . *) Y* ? 1? . +? Be ? ‘ Ty ‘ i} ‘ } 1] 4" . 
€, OP arinacures OF SOIL ron Veruicaiiy notowed a 


a | BELA 7% . j : j .% :% » wel i . " : = | ; . . 
almost surround the rod semi ircuiariyv, DUEL W ithout absolutels Lous h- 


} ’ ’ ; ’ ) ® 
ng one anovner or tn a 2 are copper feet, having at Nes Dit reed 
‘ i ‘ 
at their extreimlties tor the passage of the rod, but the rod 1s not In 
"7 » Wat 1% aia ‘| ,yY? <5 7 | 7 ‘ Srv by ? 44" : ; ’ | ’ “? Ja t } 
COMLACL WIL LiIe@IMN.,. ali Silps ireeiv Detween them whnen thnev rest in 
| ' t . ' ° ; sf . 
the horizontal position shown in the drawing. g g’ g” are pieces of 


copper fixed to the support d, in order to maintain the levers with 
their armatures at their proper level and to preserve their horizon- 


he rod ¢ i enee without touchine through Lhe electro-macnel € ¢ 


—y 


yiate \ wl} it hy supports the LWO poles. 
} } f..1] ] 
he apparat US INAV be eX plains (1 as jOLLOWS: \\ nen 


the electric current passes through the electro-magnet cc’ it attracts 
the armatures é e’ by a force which depends on the intensity of thy 
current. Now, as the armatures are not directly central below thi 
potes of the magnet, It follows that the parts which are nearest the 


poles will be the most powerfully attracted ; consequently it happens 
that thie outer py irt of t he pla ites, which are situated furthe I from the 
rod, will be raised before the inner parts, which are nearer the rod 

the r suit of this movement will be to force thi levers f f’ to seize 


} ‘| } . - oa j | . : rrr } > " oe 
the rod a with their e ges, WhIChn Will Linen De INncilMed ON IL lOWara 


i 
— , 
he effect ()j 


f — ge 4) — 288 9 } = 
f the seizing of the rod will be to hold it firm, and to 

+} ; j , " : : ? _ ' 7 

permit the induction of the IMmacnet bo raise the poies suthcientiy to 


. 

' ys ' é' J, aa” 
produce the voltaic fluid necessary for the production of the light 
Tl 1c di at rences 100 the dimension s ol the are depend necessarilv on 

, , ’ ; y 
the quantity of the electricity th t passes and, « msequentiy, aiso on 
the force of induction of 1 w Inagnet, T he levers are guided 


+ 4’ 


) 
1790 by the pom Ba HR. The size of he ures, and Consequently 
the quantity of light, are regulated by the screws, not marked 

in the drawing, but in reality they are placed either through the 
piate which earries the poles of the Mmavnet orona little support 
placed immediately below the poles, between them an 1 the armatures. 
It is evident that by means of this dispo sition, if the « lectrodes 
contain any impurity which would hinder the free passage of the 
current by their non-conductibility, or in the case where an acci- 
dent hap pens to the a} sans 0 s itself, or to the source of electricit V, 
such as to arrest the complete passage of the current, the motor by 


Cau 


induction will be released iia the magnet, and the levers, regain- 
ing their true horizontal position, will permit the rod a to descend 
and the two poles to then touch one another ; then the current pass- 
1D yr anew W ill in niwe diate ly Cause the rr vers to seize t he rod. conse- 
quently the induction of the magnet & the deviation necessary for 
the ure will be effected by the Sate Cause 

The form of the lamp may be very variable ; it may be a chande- 
lier in which the lower lever is sustained by the suspension rods 
having the form of rigid bolts, & the lamp can work, during, it does 
not matter what number of hours, by increasing the length of the 
levers, and consequently that of the rod a and the disti ince ol the 
magnetic induction apparatus from the point of attachment of the 
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lower lever. Lamps for railroads, streets, subterranean passages, for 
ships in convoy, for lights in ships, for signal lamps, and in fact for 
illuminating apparatus of whatever form, can be constructed on the 
same principle, by following the preceding directions, by simply 
fixing horizontally the supports bearing the magnetic apparatus 
and the lower lever on a suitable support. The lower lever 
should be carefully insulated, with ordinary paper, hard wood, 
asbestos, pitch, or any other cood insulator, from the support 
that bears the magnetic part (position) of the lamp. The 
1791 support d of the armature should also be insulated in 
order to force the current to flow first through the magnet 
before reaching the armatures. [in order to assure better contact,as 
well as the passage of the entire current, a piece of flexible brass 
wire is placed in connection with the rod a & the support which 
carries the levers 
The second form of lamp that we make is shown in the drawings 
at 5 to 7. Figure 5 represents an elevation and a partial section, 
and heures t) and ri some detached portions. They ditler from the 
preceding principally in the fact that the induction magnet is not 
connected with the pole-carriers, and has only one armature in com- 
munication with the pole-carriers by the system of levers. ‘This form 
of | imp perniits of a great amount of ornamentation,and occu ples but 
asmall space. ais a rod of copper Or some other metal, bearing the 


pole 6, and exactly below (above ?) the support c, which holds the 
lower pole b’. dis a vertical tube rising from the base d’ and ter- 


minated above by an ornamented button, containing a binding post, 
e, establishing contact through two flexible brass wires, f f’, with the 
rod a of the poles. g is a support fixed to the tube d by the screw 
h and supporting the whole apparatus, by means of which the 
effects of induction of the electro-magnet 7, hidden in the base d on 
the armature ke. becomes sensible to the rod a. On the support gq we 
see a little support of COpper, im, which forms the fulcrum of a bent 
lever,nn’. A spiral spring, 0, which plays the important part of fore- 
Ing the part 7 of the lever to be lifted when the induction of the 
magnet varies in rite nsity, und LO permit the clamp iL Lo play its 
part, is attached to the sams support. Pp is formed of two pieces of 
copper in the form of wedges, mounted on a collar around therod a, 
and arranged so that when the lever n is lifted they are pressed 
against and seize the rod a [hese clamps are fixed below to a 


~ * 


hinge on the support g, and have a notch at the point rf, SO as to re- 
ceive the stop s’, which is on the top of the regulating screw s. 
1792 When the clamps are released by the cessation in the action 


of the lever the rod a slips freely through the clamp. 3s’ is a 
stop, by which the distance to which the rod a can be raised after it 
is seized by the clamp p can be limited as desired. 9’ is always the 
principal regulator, as will be shown 

The bent extremity of the lever n n’, in order to be able to clamp 
p on both sides, is represented in lig. 6, where n represents a trans- 
Verse bar to prevent the clamp trom turning or becoming otherwise 
displaced from its position. / is a rod of steel or of copper, attached 
to an axis at n »’ and bearing the armature & of the electro-magnet 
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the negative poles; then, if we apply the pole C’ and the pole D” to 
A, and if we apply the pole C” and the pole D’ to B, it is evident that 


. 


a double communication will be established between A and B,in which 
the particles c’ and a are carried to C” and D’ & B to D” and 
LiU4 A. his counter-communication has for its resuit to consid- 
erably steady the nent ind to produce al much slower col- 
sumption ol the el ctrodes ne iear of apply lng Opposite poles to 


An electrode 


, 


readily removed when we recollect | 


lest the current passing will be neutralized will be 
hat the currents emanate from 


different sources and can only flow through their own conductors. 
We obtain, also, a uniform consumption of the electrodes when one 
has burned much more than ¢t other by su ldenly reversing the 


direction of the current in the lamp. Thisis effected by means 


of a little me 
Lf rrupter, titi 


sists.,1n order 


slipping over the metal 


ch 


anisin, to whi have given the name of the in- 


oe 


. 
| which opera | mpiy movie a handle; it con- 


’ 
a 


— 


| 2 3 1 
»PvIVe a venel lescription, ol a metallic slide which, 
Duttons Ih connection with thi poles of 


: } 


bie battery, sends DACK, DV ILS Dos tion. the current through the 


magnet from the positive to the negative pole, or inversely, accord- 


LO circumstances The tl i part of our Improvements relates 
LO apparatus ser' 


ing to indicate the strength of the electric current 


that passes through the lighting apparatus with a means of Increas- 
Ing or decreasing the intensity of the light by offering a resistance 
to the foree of the current We have given to thes apparatus the 
general hame.of governol 


lhe iirst iorim Wilict) yy f 


oa 
“a 


ihe is cle sigle Lo determine the 


force and quantity of the current passing. Fig. 8 represents one of 
these instruments It consist evlinder., a, Ol lass or other 
non-conducting substance, to o1 id of which is attached a dial, 4, 
graduated to 360°; these deg ire graduated according to the 
scale of a torsion electrometer There is in the evlinder a vertical 
helix, c, of elastic wire, one extremity of which is firmly fixed to a 
plate of iron, d, rendered magnet by wrapping (repli and serewed 
to the plate Or ¢€ pper ¢ from below, | rming the base on which the 
cylinder rests. A binding post, f, is attached to the copper plate for 

the passage of the current At the other end of the helix is 
1795 also a piece of iron, d’,on the upper surface of which 1s a rack 


g, engaging in a‘toothed wheel, A, to which is attached the 


index 2 of the 


balance. f saeconducting screw which 1s con- 


nected to the body ofl the pinion it s evident that the current by 


iis pussage will cause the ple i Sot iron at thi Upper extremity 


. 


. >. | | Me 
of the helix to descend by magnetic induction towards the plate of iron 

' ; ; , . ' , | 
at the base, and thus lowering the rack will turn the toothed wheel 


and with it th 


upplication of a multiplyin 


extremely sel 


’ +} * " 
Anothe it} 


action of the 


e or index over the graduated dial. By the 


7 
| y movement the instrument can be made 

sitive to the least change in the current 

rm of governor employed for the same purpose as the 

sists of 7 


| 
if 
i 


ap 


two ends are attached as in the 


x of brass wire that we have just described. he 
paratus is entirely the same, except that in this case 


: om, yt ee oe 
a thin plate of silver and platinum twisted 
a 
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it acts as a satistactory \ hicle, moderate and perfectly unl- 
form during combustion, and, finally, is devoid of the property of 
absorbing moisture or gus. We append an example of the manner 
ol pore paring all el cLrode A piece ol well-carbonized charcoal se- 
lected from the smaller wood, and commonly called the slender 


branel - yrindille: 4 ither of beech or box wood, is cul to the hnec- 

Ossary dim UOSiOns Ph prec ls then plunged mtioa solution of 

quicklime for half an hour and then drawn out and dried and placed 

in a crucible containing powdered wood charcoal, and after hermet- 

ically luting a cover on the crucible it is exposed to a white-red heat 
gz } 


lo 3 
for about half an hour. It is then immediately withdrawn from the 
crucible.and after cooling 1s plu iri lina saturated solution of alum: 


when it hus soaked therein for about half an hour. it is dmed and 
: i . i + | ‘ , -F - i ne I | . . : 
again SULDTeECLed LOA WHILE ! is already deseribed a is again 
’ , ’ ; ’ : " . " . . 
Withdrawh. and whlle st i} Spiunged Ih molasses or in a thick 
é : 
SOIULION OTF Sugar, ANd ac if DOs i to the lire as before. lf these 
| . ? .% . | .* 1] | 41 7 sae 
Operations nave been Dp! le mducted 1b Will De Lhen Verv dense 
} ’ ’ j ‘ j ‘ = a . . . : : . 
and entirely deprivs | O| al ru 5 o| woody nore, iorming a pertect 
conductor that burns siowl\ CCTUIATIV. and quietly as long as it 
| j 


compiletes the voltale ¢circull 

: 

Moreover, the electr prepared beforehand and in q 

oreover, the erectrodes preparea velorenand and in quan- 

tity he operation tor 1 facturing them 1s at once simple, 
'¥ ’ sd 

che ip, aNd, Wiell Well CX ied, Certain In 1ts results We pont 
qradue the electrodes belo! ising them DY means oI a fine file, in 


; : } ; 
order that they mav consume regularly after having been lighted 
: © hy fences # $4 ons \ ; +} _ ] seshiteels ara 4 . } “«l 
IOT Lile TTst Lryie AS LO Lie ¢ MICS Wiict) ATe to Ue Cn piove it} 
] ’ ee | " ‘} 1; ; ; " _ . , i i t cy rs ’ ; ] " oe * 
lamps where the distance Detween the polesis great and the current 
| | 5 ol ‘ | les byl 
VA ' . Ae | Duss th | ; ~ j >i Lititii Wi ' Ppiday ii MOVIL LILLIE 
rrias Wi ) we prepare ln ving mannel lt ifteen parts ol 
, 
pDuiverized auartzZ WreYVv¢ Litié Siitia Lt) rOouUCULYS Ireed irom 
Bed . . ’ 2 a " e | 
Til Iron, are meited 1D a re Wilh ten parts of potasn ind one 
: , : ' 
part of wood charcoal! When the fusion Is complete the re 
) " : ; ’ 
: : " ie icl ‘3 ,% ’ rr ' 'y 7 ; , ‘ ’ 
LOTL IS Ul CTC Uf] au TaVisil) Nass is drawn out ania treated with 
’ ; 41 - , : ’ 
cobid Water In order to separate the toreign particies Ol chareoal and 
’ . , . -. " : ‘ ; » 7 . ‘ ‘ Fire ‘ veal t 
iorelgnui Saits lhe residue Which nas tine appearance ot a relaltl- 
. : : , | , = rs 
nous mass, 18 treated with hot water. which entirel\ (LISSOLVeSs Ib. he 
. : : } 
electrodes ure then piun@ged tor tive or ten minutes 1n the Soiution 
‘ 
, o7 ryt ' ' ' 
’ | : ; . . > ‘ . . . ‘ . ’ ? | e 
whe 1t 18 hot he othe! operations to! Lhe preparation Ol the elec- 
trodes are the same as In the preceding cases 


my | 4 ? = 
ihe fifth and sixth parts of r improvement reiate to the eim- 


plovinent of new exciting agents in the galvanic batteries & to the 
manner of obtain ne some chel | products Ol great value “as the 
result or the residue of the act n of these batteries Another ad- 
Vahtage CONSISLUS also Im tons, toa ant positive W negative plates pro- 
duce some valuable chemical substances. Finally, in consequence 
of the insoluble nature of Lne } npitates, we are sure of rreatl con- 


Linuance In the action \I reover, these batts ries produce very 
pow' rf] currents Of Col ] | 
’ . " . 5 
ibe first arrangement of our Datteries Consists 1n the employment 


of the ferro-cyanide of potassium, olherwise called the prussiate of pot- 
ash, in combination with some acids, as an excitant with respect to 
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' ; | " : ly , . ; * : : 
chromatic pDatteries. By meitlng the excess ol chromate of piatinum 
or zinc or silver and the excess of prussiate of iron with zine and 
fresh caustic potash we reproduce chromate of potash and prussiate 
of potash, which can be employed anew as excitants. ‘The product 
of this operation will be oxide of lead and the oxide of zine & the 
oxide Of iron, which are Vaiu ible colors. bv bolling chromate ot 

of great value ts the re- 
lt and ; lees beautiful orange color will al esult fr he 
Suit, and a no less MAULIIU! range coior Wii aiso resuit from tlie 
bee | , : | | 
Mm ZILC he comp junds Of potash being decom posed will 
he nitrie battery, 


lead with lime water a IMnagnincent red color 


— ~ 


chromate « 

. 1, ® ] - » « nd » % ry rs r ‘ | it 
produce aiso nitric acid or nitrate ol potash 1 
with iron and with zine, we lead the nitrous vapors into a chamber, 
when, by burning sulphur, we obtain also sulphurie acid suitable 
for exciting plates of zine b mploving the chromate ot potash 


3 


and the prussiate Ol potash } batte wo € ym posed ot iron) iV Zine 


a 


with sulphuric acid we do not employ the porous cell, & it forms a 
powerful battery, perfectly continuous and very strong in its action ; 
its product is a magnificent green color. 
After that which pre cedes our improvements can be stated thus: 
lst. The employment of the governor formed or constructed on 
the principles above described for the rerulation of the electrie cur- 
rent; more especially the employment of a helix of steel 
1801 wire, which should act magnetically in the construction of 
apparatus for measuring the electric currents 
2d. The application of the electric currents, likewise described, for 
regulating the consumption Of the ares or the electrodes & to make 
them burn uniformly 
od. The construction of apparatus called interrupters for revers- 
ing the currents 


lth. ‘The eonstruction of electric lamps according to thi principles 


developed in their application 

oth. The mode of regulating the distance between the points of 
the electrodes by the system of clamp levers put into action by thi 
magnetism of induction, according to the principles established 
by us 


Oth. The manufacture of thie are ¢ lectrodes On the principles de- 


> . ] a | ‘ thy: ’ v »% +} sa) | ’ ’ ’ : : ¢ . rit rs " 
\é ioped aADOVe—LODAL IS LO SAY, Lie ¢ LpPiOovilie nt or caustic su StLahnces, 
as lime. macnesia, barvt L. @e.. If the prop rtion of the ares or elec- 


trodes. as well as the « mploym« nt oft chemical substances that should 
form an azotizid or other substance to cement the particles of the 
substance forming the electrodes more firmly together during igni- 
tion in the preparation of the electrodes 

ith. The employment of chromate or bichromate of potash, with 


’ 


‘ ada es ] . 
or without contact, with a positive pole of lead or of zine in a gal- 


vanic arrangement, the negative pole being formed of carbon, of no 
matter what form. or platinum. or no matter what other m« tal, ex- 
cited by the diluted nitric acid (acide’ 

Sth. The employment of any salt of chromium, soluble or insolu- 
ble, as the exciting agent for the positive poles of a galvanic system 
for all kinds of metals 

9th. The employment of cyano-ferride of potassium or ferro-cyan- 
ide of potash in a galvanic apparatus formed of zinc & iron or zinc 


141—314 


ty : | . : — : — 
Ww copper, the iron oO! the copper beIng excl 
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ed by nitric or nitrous 


{ 
aAclad «& the Z111C by any other acid. The evanide should be 


1502 in contact at the same time with the positive pole & the nega- 


tive pole at the time or with either Pare se parately, as desired, 


LOth Phi employ m«¢ nt of cvanogen and its saits in the quality Ol 


XCILING agents 1Nn Galvanie preparations 

‘ i ; 
Lith thie fusion of chromate of ead or Zine and of anv other 
etals with potash or any other alkali and earth in order to repro- 


i 
i 
| 


; ' ' ; ; " I . 
duce the exciting agents In the Palvanic batteries as has been before 


spa l ryu%] ' | AL owme t —_ . : | , . 
lYth wir production of chromate ol lead 22 7iliec wy the aftore- 


: : : , ’ . 
nentioned guaivanie vatteries and the pt Miuction of a double salt of 


} — ° 
rro-CvVaniae OL Ziv ind Iroh DV the aloremention: (ALVANnIC bat- 


i : " . ; - ’ as | t 
| } i ' iD wil O} ( i mA ()i pO is ft) rnd DOrusSihave ()j 
; 
LAS! 5 A | . | ClLHPiO' i together With suiphuric ar I [} 
4 * " " ‘ ; " 
8 DALLeETS | il iL . ve elements and oO! 1ron as nevatlve 
element 
1 te] ’ + + a — | . ] | hi) 4 4] ' 
b4t0) manul ire OF SUIpDHDUTIC acid im the nitros 
| = ' : | : 
Vapors Ji ft ‘ Ii] itr 1 -— - W iit ' Live 5 til ~h i} ; i i tT) and f tit and 
im every Ca wiere ILTOS ¢ Liabion ur sb the concentratlo 
. , , 
; ,eeat : - : y ; Le 
1T) L CLAM vVe! where Liit Iii i LO I i] 4‘ } | SULipiku ‘ 
a 
acid 
‘ } . . P r . ‘ | ’ 4} 
loth. The production of red and orange ¢ rs by boiling 
’ 
+r) YT" | : ‘ i?) = : tr ’ 
chromat ri icad an j ZiT) VW \\ ibe] <i . 2 i] viit manne! }) I 
, , } 
ticularly as we have described 
, 9 i ‘3 -) 
Paris, November 19th, 1852 
> ’ : — > 
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* ° : r a \V , (T leo] V ’ : , ’ j 
oy \lessrs Doctor HLSOT) (Joseph JOoOnn \ seereee rLiiti - ‘ 
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; ‘ ‘)% \ -) \ 
out the LYth of Nov., 185 by Messrs. Watson and Slate 
; , ’ ’ ‘ - 
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“ DEFENDANTS EXutpit STAITE —_—— PATENT OF 1853. J. A. 


R.. Examiner.” luly 18th, 1882. 


DEPARTMENT OF THE INTERIOR. 
UNITED STATES PATENT OFFICE. 


To all persons to whom these presents shall come, Greeting : 


This is to certify that the annexed is a true copy I from the bound 


ee s of the library of this office of the specification and draw- 


ie staite March l4, 1Sos NO O34. 
In testimony whereof I, E. M. Marble, Commissioner of Patents, 
have caused the seal of the Patent thee to be athxed this hine- 
teenth day of July, in the year of our Lord one thousand 
LSUO6 elolht hundred and slots V-LWO, and of the [ine le pendence of 
the United States the one hundred and seventh 
[SEAI cK. M. MARBLE, 


( ommissioner. 


ings in the matter of the English letters patent granted William 


(SOS1] — OOOO. ) 


Sp fication Forming Part of English Patent No. 634. Dated March 


14. 1853. 
Wi.LLiAM EDWARDS STAITE. 


Specification in pursuance of the conditions of the letters patent 

filed by the said William Edwards Staite in the Great Seal Patent 
Office on the 14th of September, 1503 

: 1} — Air > 

l'o all to whom these presents shall come I, William Edwards Staite, 

ff Manchester, in the county of Lancaster, gentleman, send greet- 


Whereas her most excellent majesty, Queen Victoria, by her let- 


a) 
& 


‘ é' 
ters patent bearing date the fou! eenth day oO! March, in the year Ol 
: ‘ , | 4 . i. , J . 1 . . i 

Our Lord one Lhnousand eight hunared and fiftv-three. 1p tne sixteent thy 
‘ . ’ ; r ~~ ' iz } » 3 . . i . " ™ 

vear of her reign, did, for herself, her heirs, and successors, give and 
; . " . : , 

crant unto me, the said William Edwards Staite, her special license 


that I, the said William Edwards Staite, my executors, admuinistra- 
rs. al) Ss. ich others as [, the said William, Edwards 
Staite, mv executors, administrators, and assigns, should at any time 
agree With, and no others, from time to time and at all times there- 
term therein « d, should oe lawfully might 

make. use. exercise, and vend Wii hin the L nited Kingdom of Great 
. (‘hannel Isl: nds. and Isl of Man, ati ifi- 


Britain and [re mand, vile 
Vi ntion for a LELA pe vements 1n apparatus tor producing and apply- 


: 1 ‘ ‘ ‘ sal . . . | . ' * 
Ing current ¢ LeCLrICILy, parts ol which apparatus “are applicabl lor 


obtaining and treating certain chemical products resulting from 
electrolytic action,” upon the condition (amongst others) that I, the 


~~ 


Van Instrum 


r 
— 


~ oe 
' 
— 
“ 
- 
~ 
ou 

oe 


. 
- 


~~ _— 
~ ~ ~ 
on 
o~e 
~ 
. 
ee 
" “e j 
> pret ~ ~- 
- =n —— 
— a - 
~ one a 
—— -~ 
= - 
—— ~ 
- 
— — 
~ inn ~ . 
F 2 - 
a 
~~ 
_—-« 
— 
= —— 
~ 
° - a 
- - s 
~~ “ 
- - - 
— ~s - 2 
_ -~- 
— > oy 
~ - J . 
~ < ~— 
. - ous 
oo ous 
- ~~ 
— - 
- ~~ - 
~ _— = 
t - 
—_ — - 
o~ 
-_ - 
fs rf o~nng 
r - ~ 
* — 
y o — 
ij 
; - 
~ 
~ ous - 
on! _ — 
° — 
ed 
~ 
— 
< - 
~ — 
a ~ os 
a ~ ow = 


i ~ 


nder } 


ectro-in 


} 


CVil 


iron 


1s 


ignet 


4 


ful el 


r 


IRQS 


AD 612 Warm be Ww Os 
STAITHR Sree acres 


sa 


A IR a 


©. HARRISON CONDIT ET AL. 1125 


by the passage of the electric current through the cvil, and when 
the lamp is not in action the cylinder is elevated by a spiral spring 
or other suitable contrivanes plea ed beneath it to the extent allowed 
by Me | stop placed SO as to hx Line di sired limit to this moon of the 
y Linder. As the distance between the point ts of the electrodes Varies 
when the lamp is in action the quantity of sloctrieits passing 
through the coil will also vary, but in an inverse ratio, and the 
power of the electro-magnet will vary In a direct ratio according to 
thie quantity of the electricity passing through the coil: thus, when 
the points of the electrodes approach nearer towards each other the 
a uantity of el ctricity passing through the coil and the electrodes 
vill be increased and the power of the magnet to draw down the 
tens electrode will also be increased, and when the distance be- 
Lween the points of the elect! des 1s increased the diminution IT) the 
quantity of electricity passing through the coil will cause a diminu- 
tion of the power of the magnet and of the extent to which it can 
draw down the lower electrods 
[nstea d of the rate het ar Gi 7 k f f | pr fer attac ‘hing t Lo the 
LSO9 electro-maguet at thr LOp a ction ¢ lip, whi as the electro- 
magnet 1s pulled down by its attraction somes * the center of 
the eoll, clasps the rod 6 and holds it firmly to the magnet, so that 
it cannot ascend until such a diminution tn the power ol the magnet 
is produced as shall allow it to rise to a position at which the clip is 
detached irom the ratchet \\ hen this take 5 plac the electrode, by 
means of the float and rod, will be raised until the upper end of it 
is placed at the striking or proper distance from the upper electrode 
necessary for producing the light 
Between the two electrodes E and G, at the points m, ts a guide 
consisting of flexible springs of metal and through which the lower 


electrode Is pus! hed fas previ Musly deseribed) : this ruide is fitted 
loosely onto the tube holding the electrode and has a free play up 


and down (say one-sixteenth of an inch), so that the friction clip 
without being released from its hold on the rod 4 when pulled down 
uy the Inagnet enables the electrode vuide, with the eleetrode it 
em braces, LO place the lows r movable electrode at the required dis- 
tance from the fixed upper lectrode 

Another of my said improv 
using a eylinder of glass with a metallic ventilating Lop pl ate or 


——w 
aa 


} , ' 
electric han ps mn oe iT) 


ventilating glass shade in lieu of the closed glass shade hitherto 
employed in electric lamps 

KK K are brass feather-edged pillars, to be insulated in any con- 
venient manner from the other parts of the lamp; L isa metal plate 
having slots so as to fitin the top of K K after the manner of a 
bayonet joint. Into the plate L the top electrode is fixed in any 
convenient manner, and the plate L is furnished with a piece of 
metal sliding over an aperture in the plate after the manner of a 


ventilator. By a smail opening - the ventilator the gaseous and 
° ° : ; } 7 
other matters resulting from the ignition of the carbon are allowed 


to escape and the glass cylinder 0. surrounding the light, is kept 
comparatively unsullied and clean 
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the battery to this improved lamp 
and the mode of insulating the regulator and the electrodes 


is +4 > a8 } ' s+? ‘| ° : " i - oe , 
differ in no respect from other electric lamps, and they need not 


j } ; ’ 
rere 3 i > ne;re (its ripjoed 
| ’ ; 9 } +] ly } y by ‘ ) re Tidy) 1} ly 
rigure Z 1 Lue Sa GrTawinigs sSvuOWS 1h CleVaLiIon, alii DArtly It) 
’ > ’ is ) } cr ’ | ’ | ’ rT. lar By ry a +} | " 
SECCLIO WOrkK Yr Parts Of an ¢ ric iamp having the electrodes 
} ’ 
piaced baILy \ A ils a frame or stand, preferr to be of 
‘ 
#. } 4 , 
’ ys? ’ ? ‘ ;% " _y* 4 cy i ‘" 
meta \) presents the ventilat yr evilnder or giass shade, with 
! - j 4 P } 
Lhe if I xing the negative electrode, kK K being the feather- 
] i { . P| fo } + 
eavead irs and lz the metal pia is les rived in | rure 5 
«© g " i | = . ] 7 
ii Tri ; ‘ ) ra) j | cy ay 1) ~ ¥ ; eCLrods nd s i) T 4 ' nnd i- 
’ ;¥ ‘ ’ 
neath pastoaiiowa ariver, d, Day ya projecting eye, é, to traverse 
| , >\% ; 
Lne Same wna, vo means ol lf? COrd | PUHHMING OVel L puiey and 
’ : ; ’ 1 " 
having attached to it a weight, g, the said weight Wlit actuate tie 
' : : ) ‘ 
drivel 7a i tore rhe electrode Lnrough tne tuhe ( iS tnsft as the 
‘ Ve } . ; tk | The ie ’ he orn dary ha : ryt 7 +} 
Siillié iS UVUVLISULIICU at Mods Li Beet bibaLinY Lie (CSCI (}] Lia 
. ' 1.4 4 Lay | ’ ' , ,) ‘ i] j } ] 
W ¢ ler int {j tt FY <i I erect -mMacnel Ti cLil respects = ti} in| LO Lhnat cit - 
, 3 ; . | ] 4 ' 1 , | ’ } } , | ti + 
SC] Jt | ‘ j i i] ’ | ii’ i Pech LUC TI’ ty ‘ _A connected ' it’ 
| ’ ‘} ’ } ' { ’ | ] ' 1 ‘ ’ 
Wit i ) | Pil . ,? _ nt pit if Cl mw [ is «i Siiiail ‘i pe ' . 
j + | ' 
also attached » ot) ariver a » that when the eiectro-magnetl : 
i ’ ' ri ’ ’ +] | trig , 7 +} ’ ’ »} ’ I 
irawth (10) \4 ) i} pDowe’»r Oo rie eit Lric Currense bile ratchet or rod 
i. 8. 7 rey wejoht by a cord r 3 _— — 
nm. DeINg attached to the welgnt ¢g bV a core running OVer a pulley, 


: i] | 

Pp, as snown, elevates the wel ht g and allows the weight nto come 

ie driver d and the electrode attached 

thereto, and thus st paral the positive from the negative electrode 
: ht." The weight g 


» | + ] '¥ " sal an ] —. +1 . a . , 
may be used Inatubve tiliied With Oll, water, Ol Spirit to vive ita 
more steadv mowton, and the rately or rodn may aiso have tiie 
'¥ } ’ } | ‘ i} 7 i] . ’ | . : } +9 ~ 
tubes 8 § above and below the coll through wiiich it passes as guides 


1 ’ : ° " 
; st — 1? , _ ' —e P , 
to the same. ind whieh tubes may be litte by brackets. o1 ith ALY 
* } : a . 
other suitable manner. to the frame A A. 


. : , ; 
: oo wet 4 7 T ' . — . ; - 
te \nothet part or my Suld InVention consists OI an imMprove- 
: me St thin Pega he ry rm mi -% | . : ry)? : | cyt ; | 
MIeCnL IT Laine pre MPrALION OF CATVUOTL OF COMPOUNUS OL Caroon 


: ] : ; . | 1 5 ' : 
which are used to form the electrodes of electric lamps or the nega- 


live piates Of gaivanic batteries, or other articies made of carbon or 


the power of such articl | take these articles after thev have been 
moulded to the shape required, and, having baked or dried them, | 
boil them in oil until the air is expelled from the pores and the 
articles are thoroughly saturated with the oli! lf plates do not ex 
ceed half an inch in thickness an hour’s boiling will cre nerally sufhice 
to effect this purpose. ‘The articles thus saturated are then to be 
gol gare . 


paked 1n anv convenient crucible or other ctos d vesse] AL A white 
hie it until the whole of theolt shall have been converted into carbon 


‘ a. j ’ ] — shed I | ’ i] ] : ~- : } ’ | > 

of high conduectibility, which will be in from eight to twelve hours 
1 : : ’ ; ae . . i : . ‘ , . 

and li the bakIng be ContInue d for some time—say about two hours 


* } ’ ’ j vs ] | ’ ; | te . ; 
after the carbonization has been COTP pieu d—the cond icting powel ol 
*y} . } 7 } 
the carbonaceous mass will be Improved, Articles made of that de- 
scription oj graphite KHOWND as gas-retort carbon treat as follows 


[ submit the articles for twelve Or more lours to the action of nitro- 
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muriatice acid, slightly diluted, after which I boil them in any suit- 
able alkaline solution—changing the same from time to time—until 
the whole of the acid absorbed shall have been neutralized, when 
they are again washed It) pure water to extract all the soluble mat- 
ters remaining in them. I then thoroughly dry them, and after 
that I boil them in oll, and then bake them, is before described. 
Fat or tallow mav be used in lieu of oil, but I prefer oil. 

Anoth r part of my Invention consists of fill improvement in the 
mode by which I effect the connection of plates, slabs, cylinders, or 
any other articles made of carbon or other carbonaceous material, 

and used for electrical PUPPOSses, with metallic conductors 
1812 or pieces of metal, for the purpose of producing and maintain- 

ing More peri ct contact bet we en the surtaces of the carbon or 
carbonaceous material and metallic substance used. In conseqg uence 
of the porous nature of carbon tine metallic conductors to which the 
negative plates of carbon are attached will generally, when immersed 
in the acid in the cell of a galvanic battery, permit the acid to act 
upon the metal in contact with the carbon, and thus produce an 
oxidation more or iess rapid, and so cause a film of non-conducting 
matter to be formed between the metal and the carbon: and when- 
ever copper or any other easily oxidized metal is used to form such 
a conductor the result is a great loss of power. ‘The mode I employ 
to prevent this inconvenience and to maintain a more perfect con- 
tact is as follows: I perforate the tops of the carbon plates with 
holes, say } of an inch in diameter, and having slightly heated the 
carbon so as not to chill the melted metal, I place the carbon in a 
suitable mould and pour metal in a melted state into the mould 
SO as to cover or enclose the carbon plate over the Lop, and, Say for 
half an inch or more down the sides and ends, according to the size 
of the plate, and thus form a metallic jacket, which is held firmly 
to the.carbon by the metal which has run into and filled up the 
perforaticns in the plate. The carbon, with its metallic jacket, Is 
then removed from the mould and a soldering iron will (when 
hecessary } complete any defici neies in the perfect contact between 
the metal and the carbon. A metallic strip, say of copper, or of 
flexible metallic cord or of wire, may be attached without soldering 
by casting the end of it into the mould. I prefer to use lead, or an 
alloy of lead, for this purpose because it is less liable to oxidation, 
and, therefore, better adapted to hold good for long periods 

The metallic jacket may then be varnished, but | prefer painting 

it with ordinary read lead of commerce. Double plates of 
1813 carbon may, with suitable moulds, be thus connected so as 
to form double pairs in galvanic batteries, and four or more 


’ 
é 


plates may be used, forming a square carbon, or a number of carbon 
strips may be so arranged in a polygonal or other form and be con- 
nected together by one metallic jacket cast in the form of a ring so 
as to embrace them all. 

Next, my invention consists in the use of wove platinum wire 
gauze sheets, to form the negative elements of galvanic batteries— 
whatever metal, whether zinc, tin, iron, lead, or any combination of 
these or any other metals, may be used to form the positive elements— 
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when combined with lead, render the compound metal more 
1815 active as a voltaic generator. These alloyed lead plates may 
be cast in moulds like ordinary lead plates. ‘The metals pre- 
ferred to be used for alloying the lead are antimony, zine, or tin; 
but I do not confine myself to these metals for the purpose of form- 


lng such alloys, or to any parviculal proportions or combinations In 
which the same may be used: Dut | ind in practice enervetic action 


! | 3 


to result from an alloy of lead and antimony in the proportion of 
jour parts of antimony to sixteen parts ol lead, or two parts of zine 
to eighteen parts of lead, or two parts of tin to eighteen parts of 


_ 


lead; but by Increasing these quantities of antimony, zine, or tin 
respectively, or in some cases by combining these metals for the pur- 
pose of alloying the lead, the slight addition of either one to the 
mass renders the compound plate cast from it more active still. 
The exciting solution preferred is dilute nitric acid, say, in the pro- 
portion of one part of acid to tw 
positive plates are oxidized, and wil 
mplovyed with lead the result is as follows: Part of the lead is pre- 
cipitated and part held in solution as nitrate of lead, tl 
deposited as an oxide. The precipitate may then be separated from 
the solution by allowing it to sett and the solution of nitrate of 
lead may then be treated in any of the ways well known to chem- 
ists, either for the production of crystals of nitrate of lead, or the 
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; 
posing the electro-p 
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| 
a 
| 
' 
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solution may be neutralized by add ng to the same either carbonate 
, J * ‘ : , y : a3 = 
of potash or carbonate of soda, in which case the lead In solution Is 


precipitated as a carbonate, leaving in solution nitrate of potash or 
nitrate of soda, is the Cuse ra by 
This solution may be evaporated down and the _ products 
used for any of the purposes well known to chemists; an 
the precipitates, consisting of the carbonate of 1 id and oxide 
Oo} Linh. find. when mixed. to V 1é id a most \ rlunabte wiiite 
pigment, and which, when treated in any of the ways ‘well 
known to chemists, will produce colored pigments which 

1IS16 are also of great value. such as, for instance, by treating the 
said precipitates with a solution of chromate of potash any 


1} . if = . OS us — ane 
shade of Chnrome Vetow may oe obtained. irom the lichtest vellow 


‘iy 
wo 


LO the le CT Si chrome vellow lit) Use The mode Or mo f s which I 
prefer of cleansing these per cipitates from their acid solutions 1s by 
passing water over them in suitable vessels, such, for instance, as In 
sieves having platinum wove wire gauze bottoms, lined or otherwise — 
with cloth or flannel, or other suitabl filte ring mat rial, such sieves 


—— 
or Vesse is hy lng placed one over Live oLcne.’r. and rontainina such wash- 
ing until no traces of acid remain, or the same may be effected by a 
vessel having three or more compartments or divisions, each com- 


partment fitted with astirrer or agitator and supplied with an influx 


of water into the first compartment, which compartment we will 


: 


suppose to be two-thirds filled with the material to be washed and 
the remaining one-third filled with water. When this has been 
well agitated it is allowed to settle until the material sinks to the 
bottom by its own gravity. Fresh water is then admitted, and this 
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weights actuating the alarums shall have been expended or until 


stopped. This portion of my invention may be easily attached to 
LnvVv ol the « lectt ic lamps the iseives as described, and the one elec- 
tro-magnet which is common to them all may be made to perform 
the double Purpose of actuating the electrodes and working the 
scapements of the alarum. Further, as the said electro-magnet 
ch inges its position, it may be made to release an escapement in the 

iry manner employed in electric bells, which escapement, being 
attached toa train of wheel-work moved either by a spring or weight 
and furnished with an oscillating or other suitable striker as the 
said escapement is released, will cause the striker placed within the 
bell to give two or more strokes to the bell at every change, a con- 
venient mode of working a fog bell 1n connection with electric light- 


And having now described the nature of my said invention and 
in what manner the same ts to b performed, | declare that what I 


lirst. | claim the application of a float for elevating the movable 

lamp; also the friction clip for connecting 

the electro-magnet of an electro-magnetic regulator with the rod 

passing through it, and also the application of a ventilating glass 
shade to an etectric lamp, as hereinbefore described. 

Second. I claim the mode of treating and preparing carbons or 

carbonaceous compounds for electrical purposes by saturating them 


fad 


, 


with oily or fattv matters and aking them in manner hereinbefore 
cit =i"? hed 
Third. I claim the mode or modes of connecting articies made of 


i the purpose of 


" - * aa = 
carbon or carbonaceous compounds with metals fo 


proauciny an | maintaining a mo pr rfect contact between them, as 


' - , > 
hereinbefore deseribed 

S19 Fourth. I claim the use of sheets of platinum gauze to 
¥ : | ’ . : . | "1 i] 
iorm the electro-negative elements, having metatiic conduct- 


ors attached thereto. as hereinbefore described. 
Fifth. I claim the construction of the cells of galvanic batteries 
with tubes at or attached to their bD ittoms. com bined with the means 


wherebdy the same are cnargea and discharged In manner herein- 


Sixth. I claim the employment of plates, composed of lead alloyed 
. Y t } 
With otner metais more positive tnan lead, as positive elements itl 
calvanic batteries, with any suitable solution, as above described. 


nd , ; 

And. last. I elaim the electric tell-tale or alarum. as hereinbefore 
2 oom i | 

In witness whereof I. the said William Edwards Staite. have here- 


unto set my hand and seal this tenth day of September, one thou- 


ike wer i htaas W. E. STAITE. 
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armature and magnet that during the movement of the arn =— 
through a considerable portion of the magnetic field the attr: ve 


; 

; 

. , »? : j e : | + > - | 
force exerted Upon it DV the mannet remains ¢ pUai, ID contrad! 


t . : . a _—— : 1 , ? > » * » >see = — 
tinction to the tact as regards the class of magnets a id armatures 


- i es _ i — ir . bees ’ _ : ‘ : i i 
ordinarily employed, in which the attractive force exerted by the 
" : : 
magnet upon the armature rapidly increases as the distance between 
‘hy lh} ;ry 7 hy Vy af »? z= : ; »* | th 2% . | . eyvits diy y 
Lhi@th) GAITHTILISIICS 4?) CLICUL Vilis AG sie OF CILIIG! ist a bOnGILUS hall ° 


hollow core for my electro-magnet and an armature cone pointed, 
which, when attracted, is drawn into the hollow pole of the magnet, 
or a cone-pointed core and a hollow cylindrical armature, which, 
when attracted, surrounds the conical end of the core. ‘Lhe use of 


thy COtTILe in either case rreati\ rncrenses the effectiveness of the de- 


a, 
, 


Vice, By either of these modes of construction the separation of 
the armature and the magnet is effects d without any abrupt depart- 
ure of the entire armature from the field of vreatest torce. | am 
therefore enabled to so adjust the energy of the magnet that its 
attractive force, with a current of given strength and with an amount 
of resistance in the circuit d . ength of are, is exactly 
that which is required to counterbalance the weight of the carbons 
and carbon-holders. When thus organized the attractive force ex- 
erted by the magnetupon tine armature varies directly as thestrength 
of the operating-current emploved lf the operating-current be aug- 
mented in Cpt the are will elon e, Increasing the resistance 
in the eireuit until the force of th magnet is reduced to exactly the 
Amount requl oad to counterbalance the force f xerted Upon ae Cuar- 


bons by gravity in opposition to the force of the magnet. Hence 
tne carbons. under all ei! sta ; are made to issume the posi- 


tions due to an equillbr um ot | ' » forces acting upon them in 


Opposite qgdirections 

he third step is to prov i.clamping device, operated by the 
7 ‘>, * | € ’ : e* 5 , . r ' ' e 
irmature, « ipable Of instantaneously gripping or ol one lInstanta- 


neously detached from the carbon-holder. My device for this pur- 
pose CONSISLS O a jointed clamp : LWo parts | which are con- 


| 
nected by links with the forked arm of the armature-lever. so that 
when. the forked irm of the r rises the uper ¢ lo s of the open- 
ing in the jointed clamp are tnade to gripe the vertical rod, to which 
the upper carbon is attached, and thus lift it in a vertical line ex 


’ . + . : : Y ; : 
actiy parallel with the lateral walls or bearings, Which serve to guide 
s movements, and without increased friction upon its bearings 
id ’ . . 7 4 *.) ; ’ ‘ “ey s? ‘ 
My invention includes several details of construction, among 


which 18 the support of the tow earbon-hol ler in or Upon a metal- 


4 ; - 77 . 
ring detachably inserted in th werend ol the metallic frame 
or tne pene. 
he ac ‘companying drawings, representing a lamp embodying my 


Improvements, are as follows 
igure 1 isa top view of the plate upon which the adjusting 
mechanism of the lamp is erected. Fig. 2 is a side elevation 
1825 «of the lamp, showing the ower carbon-holder in central ver- 
t} | section. Kio > } i ertical section a ani enlarged 
7 


scale, o the hollow differential ¢ ‘Oo-magnet an ¥ he conical arma- 


ture through the linezzon Fi Fig. 4 is a vertical section of 
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magnet with a conical pole and a hollow cylindrical armature. 


hic. 51s an end elevation, on an enlarged scale, of the forked end 
of the armature-lever and the jointed clamp with which the arma 
ture-lever is connected by links, and a section through the line y y 
on Fig. 1 of the lower bearing of the sliding carbon-holde: hig. 6 


isin lig. Sis a top view of the modified clamp shown in Fig. 7 
liv. 9 is an end elevation of the forked end of the armature-lever 
and of the « imping d \ Snowing 1 modification 1} th nod | 
connecting the clamp with the forked « L of th irmatu iF 
10 is a top view of the modified clamp shown In Fig. 9 

in the lamp shown in the drawings a wooden plate or bed, A, 
upon the top of which the carbon-adjusting mechanism Is mounted, 
is intended to be suspended from above by means of the spiral 
springs aa. ‘The base of the lamp is a metallic ring, B, supported 
upon the lower ends of the vertical metallic rods 4. the upper ends 
of which are secured in the centrally-perforated metallic plate A’, 
afhxed to the unde le of the wooden bed A 

r ia : ‘| — — =F 

ne iower carbpon, ° sn 1 DOV the screw-ciamp -¢ rn} noite! 

C’ which 1s erected upon the horizontal bar C*. extending trans- 
VeTs ly if s Live rigYe B leta hably itis rted lj thi I iu? 3 Dhie 
transverse ir ( 3s provided with the central perforation. to allow 
the lower carbon to be pushed upward into the lower carbon-holder 
The spaces on either side of the transverse bar C® are filled with 
wire gauze to catch particles of incandescent carbon which may 
break off, and to partia protect the arc from upward currents of 
air 

The upper carbon, D. is inserted in the ferrule D’ on the lower 
end of the vertical s! iLte rod vii | passes up turougn the bed 


. , . } j ‘ 
The earbon-adjusting mechanism embraces the electro-magnet F, 

i 2 } . ’ 
which preferably consists of two hollow evlindriecal tron res, f, 
ach surrounded with a coil, F’, which is included in the main cir- 
Ciuitil MSLEL ECPLE TEER ’ ; » % Pia. . rhictl ; Lr ct it} wil ilia . Gae 


a 


‘ r | 2 e* » es a ’ "; 4, > 4 : : " + 

cult And W mime rentially-wound coil. f’. which + cided Nn 

] . . } ee ‘ The meriats _ c +] ' rer ‘ : j = — 

a derived circullt, ue armature or the magne. 18s a NoOrizonval 

Iron bar, Gy, adiustadDly mo nted on the armature lever ga. whic 

’ . : , + * ’ 

transversely pivoted in the post g Near the ends of the iron bar 
' — 2 sere t} ] ' ene act tes . i; : » on 

inaer siae the downwardly-projecting Iron 

"« 41 . . y ‘a> , ’ . a , , ; . ; , 

evirnders GU’, thie iower ends, G*, of which are pret raviyvy Conical. 


4h Sent f | - : rar : tar . } lant yr 
Lhe POsItLION OF tin armature-lever with reference to the electro- 


magnets is such that as the lever rocks the conical points G® of the 
7. . , .% ‘ ‘ , j | . a | ' . . 
armature cylinders move in and out of the hollow poles of the cores 


Inst ad of hollow cores for the electro-magnets, solid cores tay be 


» »@ , 
jj oF the electro-marcnetl 


used, each having a projecting conical point, for employment in 
combination with a tubular armature having a range of motion 
enabling it to inclose the point of the core, as shown in Fig. 4. 
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The armature-bar G is preferably made adjustable upon the lever 
by means of the adjusting-screw G°, or by any other suitable means. 
It will, however, of course be and rstood that substantially the same 
effect of adjustment will be produced by making the electro-magnets 
vertically adjustable. For the purpose of holding down the longer 
end of the arimature- leve r, which proj cts beyond the electro-magnet, 


it may be provided with the ratchet-teeth Um for engagement by the 
pa iw! a pivol din arins Pred. Ling jaterally from the slotted Sspring- 
standard H. ‘The longer end of the armature-lever extends through 
the slot in the spring-standard li, and is secured to the lower end 


of the spiral spring h, the upper end of which is secured to the end 
f the vertical bolt A’, which is vertically adjustable by means of 
the thumb-nut /®, so that the tension of the spiral spring may be 


varied for the purpose of a isting it with reference to regulating 
the action of the f lectro magnet 1pon the armature 
The spring-standard Hi inay be provided with two laterally-pro- 


jecting arms, H’ and H?®, for the rec ption, respectively, of screws 
and 7, for limiting the range of movement of the armature-lever. 
The shorter end of the armature-lever is forked, and each branch of 
It is connects d by means of the links J and ) with t the jointed clamp 


K The clamp hy is COLL Post d of the two forked } iWws k i the forked 
ends of which are tongued together and are connected by the trans- 
verse pivot Kk’ The stems of the forked jaws kk ure pivoted to 
the lower ends of the links and 7, respectively. It will be seen 
that when the forked jaws are thus pivoted together the open space 


IN Is icit lh the center ot the clamp tor the admission Ol the vi rtical 
’ } " " ' ; , © 
sliding rod d, to which the movable carbon D 1s attached. When 


thie jaws kk are in line with each other. in the position shown 1n 
bis the central space, kK, is sufficiently large to loosely contain 
a waned rod d. ‘The clamp k is supported in this position by 
reason of the contact of the lower ends of the pins with the inte- 
rior of the cup-shaped stop Kk hese pins are affixed to and pro- 
} cl dow} wardly Irom thie iws cr re spectively. W hie I the forked 


arin o| the armature 1 ver 18 raised, as the CiaiMp is then supported 
solely by the pivots in the ends of the stems of the jaws & &, the 

weight of the jaws causes their connected forked ends to drop 
1826 downward, thus lessening the width of the space K’ and 

bringing the upper edges of the two jaws against the opposite 
sides of the vertical sliding rod d. The friction of these edges upon 
the sliding rod js sufficient to hold the rod, and as the clamp Is car- 
ried up by the armature-lever the vertical sliding rod is moved up 


with it, thus carrying up the upper ca rbon, ID), and increasing the 
distance between the lower end or point of the movable carbon D 
and the upper end of the stational! earbon CC 


When it is desired to permanently hold the upper carbon up—as, 
lor « — when it becomes necessary to introduce a new lower 


carbon—the longer end of the armature-lever is tilted downward 
and the paw! im thrown over, 8O as to engage the ratchet-teetl q°. 


It will oft course be understood that a cam or eccentric, or any othe r 
well-known mechanical device which will operate of itself, may be 
employed in place of the pawl g for the purpose of holding the 
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‘ ' : ' i ’ ' + " +] 7? ) | 1) 
‘ i'4 1? i s Git? i ii? i}? i Lap? bre: fC iroon 
4 ' i} ' ; , . ; } | . 
} modi ition In the construction ofl the clamp SHOW th 
_ ’ " ‘ . ,¥ 4 
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, > ia “ 
\V : ( tyit) ir bent Cl SSwise, and ehy SLrIKING aval “La 
’ ® 1 ’ ‘| | i : i . hy ? . } *? ¥ 
7 O Irince as the Ciamp is iowere rock Its central portion 
‘ . | s | ’ ’ 4 : ‘af 4] | . ] j 
upW i and thus dis (FAL It Irom the silaing rod d, 
, : ’ , 4" ' ] 1, 1. r 
in f POGTICALLO SLOW 1) ee ios. 9 and 10 a single link, J , Is 
’ ’ 
empioved 1 piace i tne two lll sJ and ) for connecting the clamp- 
" a . : ‘ 4] - ; " " ’ 
iv’ -laws | Sipe Vi W ih Dranech ot the rorKked end ol thie 
i ! 
’ * , , ' + } | : ] i oJ ] 
Lp) L Ul Sparen ) vhnen 1b 18 desiravie to employ one 
’ » “Ts 
lO ] yr tf) rial | pro pon tne ring 4 the trans- 
’ > i > ! . , rey t co 
Vi \ | \ ' i Wal j » od ee Wilict Wiletl SW ne eea)' ira, pel 
I> i ] ’ 
Wit tne 1 i> | I rveqd nrough the hot imdb riobe. and 
' » © ‘ | ’ : ,% T i ’) ' a+ } ty tnt | r 
Wi ‘ Vil i ris i \ i ee POstitidg il Wriict) ne caten j 
| : ¢ ' . > | ] j . | 
Ss St) ; Cryve 5 & DOr | mm whieh thie gyiode can rest ne 
Rr 3 taf hie fram tha 1 B by havin | 
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ahee 


of the circuit, the attractive force of the electro- 


~« 
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magnet is increased sufficiently to again attract the armature down- 
ward and raise the forked end of the lever, and thus again close the 
gripe of the clamp K upon the sliding rod d 

In order to weaken the attractive force of the electro-magnet G 
sutiiciently to prevent it from attracting its armature at the instant 


a 


when the forked end of the armature-lever is relieved from a part of 


the weight of the clamp and from the weight of the sliding rod d, I 
wind upon the electro-magnet the differential coil f’, forming a part 
of the derived circuit f?, and I provide a circuit-closer, F*, which is 
adapted LO close the derived Cireult, and thus more completely 


i 

depolarize the magnet whenever the resistance In the main circuit Is 
ncre ased io a prescribed amount Di Lie too reat separavion of the 
carbon pomnts. 

The action of my cone-pointed armature and hollow core, or cone- 
pointed core and hollow armature 5 SU perfect that the differential 
winding of the magnet will not ordinarily be required, except in 
the case of a lamp in which both carbons are movable and are con- 
nected by gearing driven by an impelling-pawl actuated in one 
direction v* the electro-magnet and in the other direction by prav- 


ILV OF by ii Spring, or. 1 Case sev ral lips are oper ite d lth SCTICS, in 


a single circuit. In the latter case it will not be necessary to employ 
more than one circuit-closer, because the derived circuit may be 


extended and made LO includ thie (j tlerential colls it} all the 


Ina specification which I have prepated to accompany another 
application for a patent [| have described an especial mode of 


LS27 employing differs ntial magnets in connection with fA series of 

electric lamps operated IT) the s ime cireult, wii ib CONSISLS in 
providing the lamps alternately with differentially-wound magnets 
and with magnets having supplemental coils wound in the same 
direction as their primary colls his mode of arranging and 
operating the magnets is therefore not included in my present 
application 


lo close my derived circuit I may use any of the well-known 
forms of circuit-closers operated by the current. I prefer, however, 
to use an electro-magnet similar to that which operates the movable 
carbon-holder, having the longitudinally-hollow cores, and having 
its primary coil included in the main circuit; but a supplemental 
coil wound in the same direction as the primary coil and included 
in the derived circuit may be used. 

My circult-closer may be placed upon the wooden bed A, as shown 
n the drawings, or it may be placed elsewhere, as may be more 
convenient. 

When, owing to the increased resistance in the main circuit, the 
attractive force of the magnet has diminished, the free end F* of the 
armature rises and strikes against a metallic stop, f°, which 1s 
electrically connected with the main circuit and with one end of the 
derived circuit f*. .A fine wire is used for the derived circuit, In 
order that it may present afi excess of resistance. After completing 
its successive convolutions around the cores of the electro-magnet N 


143—314 


; 
' 
; 
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of the circuit-closer, this fine wire 1s carried to aud wound around 


4+] . — y* « : — ‘ at } } : ‘ ‘ ' : " i we " | Ba Be 
ne primary cols, and 18s then again connected with the main cir- 


lerived circuit when the resistance in the 


{ 
main circuit has inere ma owing to the too great separation of the 
carbons, shunts ul portion of the current through the ditt rent al 
coil f’ and depolarizes the magnet F, thus instantly releasing the 
car! holder to the sole action of gravity. 


by tiie rf Sse ning ol the distanec between the carbon points ais the 
rod d prnesd “9° Lhe conseq ue nt diminution of the resistance in the 
main ¢ the ae tk regains its attractive force and 
ipward the forked end of the 
armature-lever. ea ea the clamp upon sliding rod d and lift- 
ing the sliding rod d until the carbon points are separated to the 
requ ired distance Coincidently the electro-magnet in the circuit- 
closer attracts its armature, thus removing the free end I* from the 
stop f° and opening the derived circuit 
| do not herein claim the epee tenn of an electric lamp with a 
spring or springs upon which the lamp is supported or suspended, as 
| intend to make this part of ra invention the subject of a separate 


, 
oe 


pulls down ae irmature G,. ti wd 


l. An t Lro-magnet and an armature, _ op — d parts of which 
are respectivel he form of a cone, and of a hollow cylinder, the 
armature hav lng a range Ol motion nce the cone to enter the 
hollow cylinder when the-armature yields to the attraction of the 
magnet, substantially as and for the purpose described 

2. An electro-magnet having a _ longitudinally-ho 
combination with a conically-pointed movable armature having a 
range of motion permitting its conical point to enter the tubular 
pole of the magnet, substantially as and for the purpose described. 

>. In combination with an electro magnet provided with il hollow 
core and a conically-pointed movable armature, an adjusting de- 


| 
llow core. 1n 


vice, by means of which the range of movement of the lever to 
which the armature is attached may be adjusted, substantially as 


1. In an electric lamp, the combination of a main circuit of small 
resistance, which includes the carbons and the principal coil sur- 
roundin r the electro-magnet, with a derived circuit of | irge resist- 
ance, which includes a coil wound differentially upon the electro- 
macnet, ans il circult-closer adapted Lo close the derived circuit 
whenever the resistance in the main circuit is increased to a’ pre- 
scribed amount by the Loo great separation carbons, sub- 
stantially as and for the purpose set forth. 

o. In an electric lamp, the combination of the carbons with a 
ditferentl: oth magn et, the two oppositely-wound coils of which are re 
spectively ided in the main cireuit, which includes the carbons, 
and ina frase sie circuit, whereby the distribution of the current in 
the two circuits is automatically dependeht upon the progress of the 
combust ion Ol f the carbons, substantially as deseribed. 


( 
— 
| 
i 
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a , , , » : 
tne cols of the eiectro-macnet kK in the directio n opposite to that ol 
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6. In an electric lamp in which the force of gravity tends to 

diminish the distance between the points of the carbons, a lever to 
which at one end iu movable carbon 1s suspended and upon which 
at the other end an armature is affixed, in combination with an 
electro-magnet, the opposed parts of the armature and magnet being 
respectively conical and tubular, whereby the armature has a pre- 
scribed range of movement in the magnetic field, during the whole 
of which there is no materia! Variation 1n the amount of attractive 
force exerted upon it by the magnet, substantially as and for the 
purpose set forth. 
7. Lhe clamp kK, com posed of the pivoted clamping-jaws k k, 
respectively linked to the forked end of the rocking armature-lever, 
in combination with the vertical sliding rod d, as and for the pur- 
pose Set forth. 

8. The clamp K, composed of the pivoted jaws & &, the armature- 
lever, and links connecting the same, in combination with a stop 
adapted to disengage the jaws £ & from the movable carbon-holder 
w hie l} thie Saulrie has been dropped LO the desired point. 

9. The combination, in an electric lamp, of a vertical slid- 

1828 ing earbon-holder d, the clamp K, the forked armature-lever 

g, to which the clamp is linked, and an electro-magnet, the 

coils of which are included in the circuit which supplies the lamp, 
substantially us described. 

10. The armature-lever g and the upper carbon-holder and clamp, 
in combination with the pawl g° for holding up the end of the lever 
carrying the clamp, substantially as set forth. 

EDWARD WESTON. 

Witnesses : 

J. ©. YOUNG. : 
JOHN OTTO. 


1831 UNITED STATES PATENT OFFICE. 


Epwarpb Weston, of Newark, New Jersey, assignor to the Western 
Klectric Light Company, of Same place. 


Specification forming part of Letters Patent No. 264,006, dated Sep- 
tember 5, 1882; application filed October 6, 1880. (Model.) 


To all whom it nay concern .; 

Be it known that I, Edward Weston, a subject of the Queen of 
Great Britain, and a resident of Newark, in the county of Essex and 
State of New Jersey, have invented certain new and useful im- 
provements in electric-are lamps, of which the following is a spéci- 
fication, reference being had to the accompanying drawings. 
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My improvements relate to that class of electric lamps in which 
the lower carbon is stationary and the upper carbon is allowed to 
dese nd by eravity In the act ol feeding when, by the le ‘Lis othe ning iy 
of the are, the resistance of the circuit has increased to a predeter- 
mined extent , 

My invention concerns mainly improvements in the construction 
of the regulating mechanism which controls the movement and po- 


| 


sition of the carbon-holder 

if also embrace S improvements in the construction and disposition 
of the feed-regulating magnets, 1n the means of adjusting the same, 
and in other improvements, the nature of which will be hereinafter 
set forth. 


In the accompanying draw Ings, igure l re presel nts in verti al SseC- 


. 

tion a lamp constructed in accordance with my invention; Fig. 2,a 
om ! - a Py —  — — 1. 

eross-section through the linexzin | ig. | : ig. o, a Section LaKel 


on line y y; Fig. 4, a view in perspective of a detached portion of 
the feed Thi echanism. 

The lamp illustrated in the drawings, so far as the general prin- 
ciples of the feed-controlling mechanism are concerned, is typical of 
a well-know class of lamp termed “ clutch” or “ clamp” lamps. The 
general character and action of these lamps issubstantially as follows: 

The movement of an armature, a magnet, or equivalent mechan- 
ism—such as the well-known movable core and hollow helix—is 
availed of to raise the carbon holder or carrier through the instru- 
ment lity or a ring Or pe rforated plate which surrounds the said 


, . , 
holder. (ory one side of 


he holder the ring or plate, which is usually 
termed the “clutch,” is connected with or in any proper way ar- 
ranged to be raised by the movable armature. On the other side of 
the holder there is arranged a stop—in many instances this stop Is 
merely a part of the lamp frame upon which the clutch normally 
rests. If the armature is raised, the clutch is first tilted, and thus 
caused to grip the carbon-holder. A further movement of the ar- 

ill therefore carry up the eluteh, and with it the carbon- 
holder. By the consumption of the carbons the armature is lowered, 
so that eventually the lower edge of the clutch again comes in con- 
tact with the stop. * have found it desirable, particularly so in 


req 4: run in series, that the ecluteh should re Dice the ecarbon-holder 
the instant that 1t encounters the fixed stop; otherwise the lifting- 


meh are relieved of a part of their load, the obvious conse- 
quence of which is an undue elongation of the are 

In order to obtain the release of the holder simultaneously, or ap- 
proximately so, with the contact of the clutch and the fixed stop, | 
so construct or arrange the clutch that the points of support or con- 
nection with the movable magnet, and at which contact with the 
fixed stop is made, are ~ —_ relation to each other and the car- 
wm hs <4 r that rT ictie: the whole weight of the holder must be 
| g 
sustained by the jifting a Hien except, of course, in the inappre- 
ciably short intervals during which the said holder is free and falls 
in the act of feeding. The plan preferred by me for the accomplish- 
ment of this result is to arrange the clutch mechanism in such man- 
ner that the point of contact with the stop shall be at a considerably 
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greater distance from the carbon-holder than the point of connec- 
tion with the armature, so that what may be regarded as the lifting- 
power required to release the clutch from the holder is so slight as 
not to cause an appreciable variation in the load of the magnets. 
The exact difference tn distance from the carbon-holder of these 
two points will obviously vary according to circumstances. It is 


; 


necessary, however, to the successful attainment of the results de- 
sired that the point on the clutch with which the fixed stop or its 
livalent Comes in contact sh uld be several Limes (al least LWo 
und a half or three times) as far from the center of the carbon- 
holder as the point at which the clutch is connected with the 
1852 armature. It may be stated that this same end, viz., to In- 
crease several times the mechanteal advantage in favor of the 

force which tends to free the clamp or clutch from the earbou- holder, 
as hereinafter deseribed, may be attained by other equivalent means, 


| ' ‘ ’ . ’ 
as by the employment of compensating levers, which connect to 


clutch to the movable armature in other words. instead of increas- 
ing the leverage on one side of the ecarbon-holder, it mav be de- 


creased by the employment of ordinary levers on the other. This 
is illustrated in connection with a lamp constructed in a special 
manner, but I would state that it is equally applicable to many 
other forms of lamp 

[In the drawings, the letter D’ represents a casing fixed on a base, 
A, and containing the feed-regulating mechanism. Above the ecas- 
lig DD’ extends a tube, which 1s designed to contain the carbon- 
holder Bb whent he latter is raised. Below the casing D’ is a tube 
or easing, H, which surrounds the carbon-earrier. ‘To the bottom 
of this Casing Is secured the globe and Supp yt for the lower carbon, 
as will be more fully hereinafter set forth. 

Around the earbon-holder B isa clutch or clamp, C, the principle 


of construction of which ts illustrated in Fig. 4. It consists mainly 
of a plate perforated near one end, though, for sake of lightness, I 


prefer to form it asa ring having a tail-piece, c’, and a short pro- 
i cling ear, rl which may be fashioned in any desired way for read- 
ily connecting it with the movable armature. 

The mechanism for operating theclamp C, by which the upper- 
carbon holder is controlled, consists of the soft-iron armature c, the 
lower end of which is connected by a link, c’, with the shorter end 
or bar c? of the clutch, the tail-piece of which should normally rest 
upon the bottom D of the casing Ly’, or upon any suitable stop that 
may be fixed or placed thereon. ‘The armature c is held in a ver- 
tical position by means of two flat springs, ct and ec, fastened re- 
spectively at one end to the upper and lower extremities of the aurmMa- 
ture and the opposite ends toa vertical standard, c, erected upon 
the floor D of the casing Ly’. ‘The armature is adjusted with refer- 
ence to the magnet which acts upon it by means of the adjustable 
elbow E, provided with the set-screw e, and connected with a hook 


affixed to the armature by means of the spiral spring e’. The arma- 
ture is acted upon by two electro-magnets, F and F’, arranged one 
above the other, and presenting poles of respectively opposite po- 


larities toward the armature. When no current is passing through 
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the coils of the magnets F and F’ the upper end of the armature 
occupies a position nearly opposite the centre of the pole of the 
upper magnet, while the lower end projects below the pole of the 
lower Inagnet. When the current passes through the coils oO! f the 


magnets the armature, in on to the attractive force exercised’ 
upon it, moves upws ird without ae quiring contact with the ay s of 


the magnet. In MOVIN g upw: re the armature carries up the end 
c? of the clamp or clu teh C and causes it to bind and lift the hdr 
5, to the lower pad of which the upper carbon ts affixed by means 
of the screw clamp 0’. 7 | 

by means of the adjustable elbow E the tension of the spring 
is varied according to the atnount of downward pressure required to 
adjust the armature with reference to the attractive force of the 
magnets Ff and F’,so that when there is a given diminution of the 
strength of current arising from the a of om are, and the 
consequent weakening of the energy of the magnets, the weight of 
the carbon-holder 6 and the tension of the wield « “" ring e’ will pull 
the armature c downward until the tail-piece of clamp ( has come 
in contact with the plate or stop D. ‘This sets the earbon-holder 
free and allows it to fall by its own gravity until, by the approach 
of the upper carbon 6 toward the lower carbon G, the length of the 
arc, and consequently the resistance in the circuit, is so diminished 
that the additional current flowing through the coils of the mag- 
nets IF and F’ causes them to exert a preponderating force upon the 

nature In an upward direction, in obedience to which the arma- 
ture rises and pulls up the clamp C until it binds upon and again 
holds the earbon-holder B stationary. 

Th 1e magnets F and F’ are affixed to the upright standard f by 
means of the screws f’, which pass through the vertical slots f? in 
the standard. ‘The standard f is provided with the feet 7° (shown 
in Fig. 2), which are secured to the plate D by the vertical screws f/f‘, 
which are inserted through slots in the feet fo so that the standard 
f and the magnets F and I’ are adjustable in a horizontal plane 
toward and from the armature. This capacity of both horizontal 
and vertical adjustment of the magnets with relation to the arma- 
ture permits the accurate regulation of the lamp and facilitates the 
employment of a number of lamps in the same circuit by provid- 
ing a convenient and effectual means of making their action unt- 
form. 

It will, of course, be understood that the magnets may be perma- 
nently affixed in position, and that the features of vertical and hori- 
zontal adjustability may be applied to the standard to which the 
armature is attached ; but as the armature is connected with the 
clamp it is more convenient to make the magnets adjustable. 

It may also be stated that instead of the single circuit around the 
magnets which I have herein described I use in practice two cir- 
cuits, one of which ts that described; the other a shunt of high re- 
sistance, in which the current circulates in an opposite direction to 
that of the first. This, however, is a matter now well understood 
in the construction of series lamps. 
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The described construction and arrangement of magnets and ar- 
mature form an important part of my present invention. It will 
be noted that the armature, from the character of it sup- 

1833 ports, moves not in a vertical plane, but in the are of a 
circle. In practice the magnets and armature are to be ad- 
justed so that the latter, when at rest, shall be in the nearest position 
to the poles of the magnet of which it is capable, while at the same 
time its upper end should occupy a position nearly opposite the cen- 
ter of the upper magnet-pole. From this it will be seen that any 
movement induced in the armature by maguetic attraction will be 
upward and away from the poles of the magnet. In effecting this 
movement the lower pole acts to polarize the armature, while the 
upper pole exerts the lifting-power. By this means is attained a 
considerable range of movement without sensible variation in power, 
for the reason that as the attractive effect increases by the upward 
movement of the armature it is counteracted by the simultaneous 
movement of the armature away from the pole. lor the attainment 
of this result it has been usual to employ helical magnets; but the 
present arrangement I deem preferable, as the hélical magnets as 
commonly made are not as powerful noras readily adjusted as those 


i 
’ 


shown. 

The second part of my invention, which I shall now proceed to 
7 scribe, has for its obi ct mat! iy the protection of the earbon-holder 
and other working parts of the lamp below the casing D’ from the 
effects of wind and weather. By the means which I have designed 
for accomplishing this other important objects are gained, the’chief 
of which are that the possible accidents from contact of metallic 
bodies—such as a loose wire with two parts of the lamp, in which 
there exists a difference of t ri ntial—in this case cannot occur, and 
that the lamp may be handled without danger, while convenient 
and ready uccess 1s afforded to thie carbons for the purpose of ad- 
justment or renewal. ‘These improvements (illustrated mainly in 
lig. 1) are as follows: The lower portion of the sliding rod B is en- 
closed by a metallic tube, H, the upper end of which 1s affixed to 
the under side of the plate A, while “at its lower end there are affixed 
the two vertical side bars, | and I’, of the frame, which supports the 
lower carbon and the glass shade which surrounds the are. The 
tube H is longitudinally slotted in its opposite sides and surrounded 
by a similarly-slotted tubular shield, 4. When theshield / is turned 
so that its slots coincide in position with the slots of the tube H, ac- 


cess is permitted to be upper-carbon holder, which facilitates the ad- 


justment of the screw-clamp when a new upper carbon is required. 


The glass globe K has at the top an outwardly-turned flange, &, 
which is introduced into the lower end of the metallic sleeve L, hav- 
ing cast upon or otherwise affixed to its interior upon respectively 
opposite sides two shoulders, /, which are perforated to admit the 
vertical side bars, Land I’, of the frame. Kach of these shoulders is 
vertically slotted to admit the weighted eccentrics M, which have 
horizontal axes of oscillation formed by the pivots m. The effect of 
the weights M’, affixed to the eccentrics, is to press the eccentrics 
against the side bars, I and I’. This result is further promoted by 
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which is secured to the sleeve L by means 


of the set-screws K’. By the pressure of the eccentrics against the 
vertical side bars, I and I’, the sleeve L, and the globe K thereto at 


tached, are held stationary 
-. a oe = : } i al 
When it is desired to lower the olol be—as, ior example, to obtain 
; ’ } a . } " 
access to the lower-carbon holder—the welglited ends of the eccen- 


trics are lifted. and the ene ar we are thus wetharawn from contact 
with the vertical side bars, | and I’, and the sleeve and globe will 


thre M 1 slide down by theirown weight. When upward » ressure is 
app cd to the globe the eccentrics yield of then sel Ves and slide 
leuk he vertical bars, allowing the globe to be pushed up. U pon 


the removal of the upward pressure the eccentrics immediately r 
... | | | tet ) 
engage the bars, and again hold the globe stationary. 
thar : be § lel whie i | 
Vartous other modes of making the globe movable independentl; 
. . ; ‘% ' 
vest themselves. ‘Thus the globe mav 
| 


its hung from pulleys affixed to the 
frame of the lamp; or the side bars may be provided with ratchet- 
: | | 


1 ’ } ‘ , } " 

teeth, and spring-pawls may be pivoted in the sleeve I, to which 
} | j . ; | j | : ‘+ . ' 

tne giove Is suspended In the latter ease the pawls Wi Of coul 


it] 
be provided with outwardly-projecting arms, so that the eddie 
. | prung out of engagement with the teeth to permit the globe 
to fall. By this construction it will be observed that the carbons 
and se a5 nese ap are enti rely inclosed, though very accessib! 
rom thisit results the carbon-holder is protected from exposure 
to thie weather, ne Is not so one LO become coated with dirt : the 
are is not exposed to gusts of wind, which cause it'to flicker: the es- 


i . ] } 
Cape Of Sparks or ionited particies of carbon 1s prevented, and Lhe 
, , ’ . , 

i ToOdUs COMINONLYS Inpiloved are dispensed with 


4) 


ath awar®re that a lamp Wn which the carbons and the! iT hold rs 
together with portions of the feed-controlling mechanism, are in- 
closed, and thus protected from the weather, is not new, and this I 
do not claim broadly. 

Having now described my invention, what I claim as new, and 
desire to secure by letters patent, is— 

l. In titi ¢ le cL_ric ls Hi) }), the combination of ii movable armature or 
its equivalent, a carbon-holder, a clamp or clutch surrounding the 
Sume and adapted LO be rails dd DY the armature, and re Stop or rest 
: Lite of downward movement of the clamp, the sald clamp or 
clutch being constructed and arranged to operate 1n conjunction 
parts specified as a lever, in which the mechanical advat 
tage in favor of the power required to release it from the carbon 


-” 
_ 
sd 
_ 
eet 

ed 


’ 


holder is several times greater than that of the power which causes 
it to bind the same, substantially as and for the purpose set 
| rth 
1834 2 In an electric lamp. the combination of a movable arma- 
’ . ? 
ture or its equivalent, a carbon-holder.a clamp or clutch sur- 


rounding the same and connected with ee at one end. and 
ii Stop or rest 1n the line of downw: ird movement « f the clamp, the 
perioration in the clamp bel lng closer to the point of Pesce =. with 
the armature than to the point of contact with the stop or rest, sub- 


stantially as and for the purpose set forth. 


, 
- 
< 
. 
- 
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3. A clamp or clutch for electric lamps, consisting of a perforated 
pial Sis having an ear or extension, c, for connection with the mova- 
ble armature, and a tail plece O! elongation, cc’, s ubstantially as set 
forth. 

4. An electro-magnet the two opposite poles of which occupy parts 
of the sume : ohana, in combination with an armature-bar flexibly 
supported in a parallel plane in front of one pole and partially in 
front of the other pole, and having an endwise movement induced 
by an increase in the attractive force of the magnet, during which 
there is an increase in the distance of the plane occupied by the 
armature-bar from the plane occupied by the poles of the magnet. 
np, an armature having an endwise path of 

magnetic field in front of one pole and into 
file “across a portion of the fleid in tront ol the othe r pole, in colml- 
bination with an electro-magnet or magnets provided with both ver- 
tical and horizontal adjusting devices, substantially as and for the 
purpose set forth 

6. In an electric lamp, a plate sustaining the feed mechanism and 
a casing or hood inclosing the same, in combination with a tube at- 
tached to the plate and inclosing the upper-carbon hoider and car- 
bon, a frame depending from said tube and supporting the lower 
carbon, and a globe or shade connected with the frame and sur- 


D. In iith electric | 


ii 
movement across the 


rounding the source of light as se. lortp 
Gb wit combination, with the casing contalning the feed mechan- 


: ’ , } | ] : 

isin Oran electric ys ade a vul surronnalhng the carbon-holder, a 

frame «ce pe nding irom the tube and supporting the lowe carbon, 
; ’ 

, r | Poe + > ‘yy ‘ ‘ ' 1.) : _— a 7 
a da globe « rr shade iced wD frame and adjustable vertically 
thereon, as set forth 

rr} +} | : ry 7. ’ t 
8. In an electric lamp, the combination, with the casing contain- 
: 
" : : : ) , ¥ 
ne the teed mechanism, ola s | LuDe, li.and shield hh surround- 


ing the ecarbon-earrier b. substa illy as and for the purpose set 


rer 4 7 ; ’ f ’ 

9. The combination, with the box D’, inclosing the feed mechan- 
ism, and casing H, depending therefrom, of a frame, l and I’,and a 
glob supported by said frame and vertically adjustabi thereon, as 
. ‘ . . e/ 


10. The sleeve L, provided with devices for the suspension there- 
from of the glass shade K, and with the weighted eccentrics M, in 


| ; , ] f . — ins 

combinat on with the side bars, i a i . of the trame, substantially 

is and for the purpose set 
11. An electric-lamp frame consisting of a box or cover inclosing 
* 
the reed me chanism, acasing surrounding the gravitating carbon- 
carrier and provide d with a door for permitting access to the Same, 
a support ior the iower carbon, a i. globe-holder connected to the 
} } } ’ § 
sald casing, these parts being constructed and combined In substan- 
: 


tially thi maniver he \relnoeiore set | rth. 
EDWARD WESTON. 
Witnesses : 
M. 3d. Dm Wii ie 
F. M. QUIMBY. 
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' 
| 1 ii i I ‘ | . 
(bulletin de Mulhouse. tom. XII. np. 296. 1839. or Delagounpilliere. D. 


. can be shown 


7 

‘ 

; 

! \ } —_ oyeve . | - . | Tes 
fhe model, Fie. 339. is wholly constructed with wood and hinges 


Bre > he : .) ; ? ry? ’ s¥ ’ ‘7 : 7r int . j . ‘ 
bat DUPPOS* Vi i IS LO Vl ‘ vO a Vervuicai CVILNUPICal rod, (as I an 


intermittent rising motion, through indefinite steps, the extent ol 


‘ | Ria a ] — | | 6 ' " . ] i ] 
which are ontv iimited bv the wilt of the onerator and the dimen 
, 7 » e 4 
SiOTIS O| LIC machine. 
3 j Sy ‘ » . ] | ; ra . 

he standard A 3 supports the mechanism [he rod is sustained 
eS ee — mm. % ES ae ee 

nm noes A. 2a. and |). Ihe latte hole is bored ver- 


e bracket C D and is of a magnitude that allows 
the rod to move through it with ease. 
The lower hole £ is bored transversely through a bar, H Kk, which 
frame at H and hasa lump of lead fixed on its ex- 
! ‘ 
| 


i : . i . 
Le hole Is iarger than the diamete I 


O a plece, LL, which is itself hinged to a vertical bar, M n, sur- 
mounted by a knob at M, which is supported by passing through a 


square opening at Cin the upper bracket at C.and by a band of 
metal at k. ‘Lhe loaded bars P N, H Kk hang in a position which 
enables them to grasp the round rod as the hole in the carpenter's 
bench grasps the stem of the hold-fast in the last example. If the 


hand be applied at G and drawn upwards the rods will rise through 
the two holes n &£ as the grasp of the carpenter's hold-fast is unlocked 
by striking it at its lower extremity; but a pressure downwards on 
G will only jam the rod more firmly in » and 
1836 On the contrary, when the knob M is raised by hand, the 
bar P N will retain its grasp and raise the rod and the latter 
will rise easily through the hole at £, because the rod itself is drawn 
through the lower hole £ in the direction which unlocks the jam 
Thus, by raising and depressing the knob M through distances 
varying at pleasure , these motions are communicated to the bar, 
which thus rises by unequal steps. 
To lower it it 1s only necessary to raise by hand the outer ends N 
K of the bars P N HK, which will thus loosen their grasp and the 
bar will descend. ‘ 
The upper bar P N manifestly corresponds to the click and the 
lower H Kk to the detent of ordinary ratchet work. 
The intermediate piece L is necessary to allow the bar P N 
freedom of motion, to enable the hole at n to ensure its grasp on the 
rod. >» 


(Here follow diagrams marked pp. 1837 to 1848, incl.) 
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1849 Circuit Court of the United States for the Southern District 
of New York. 


CHARLES F. Brusu and Tue Brusuy Evectrric Licgut Company 


C. Harrison Conpit and Others. 
SHIPMAN, Jd.: 


This is a bill in equity brought by the owner and the exclusive 
licensee of two letters patent to harles F. Brush, one granted Oc- 
tober 23, 1877, for an improvement in illuminating points for elec- 
tric lights, and known Aas the carbon patent, and the other reissued 
Mav 20,1879, having been originally granted May 7,1878, for an im- 
provement in electric lamps, and known as the clamp patent, charg- 
ing the defendants with the infringement of each patent. The bill 
was filed December 3, 1SS0 The defendants were charged with In- 
fringing the second ciaim of the carbon patent and the eight claims 

of the clamp pat nt, except the fourth and the elghth. 
Sov Testimony Was take nana closed on hoth sides in respect 
to the carbon patent, but the plaintiffs, after the cause was 
for hearing, gave notice to the defendants that they would 
move for leave to discontinue so much of the bill as relates thereto. 
The decree should be for dismissal, upon the plaintiffs’ motion, of 


so much of the bill as relates to said patent, with costs. As this 


does not amount, under the practice in the Federal courts, to a dis- 
missa| Upod the merits (Badger v. Badger, 1 Cliff. 237), the decree 


} 


should contain the condition that the evidence taken by the defend- 
ants in relation to the patent may be stipulated into any future 
suit upon the same patent by the plaintiffs against the defendants, 
or the company which has defended this suit. 


The preparation of the case relating to the clamp patent was 


ma le on both sides with creat and exhaustive care and learning 
and at large OX pM nse.and as a res rit the Issues were much simplified 


by thre disc] liners which the plaintiffs filed during the process of the 
testimony, and which will be hereafter recited. 

An automatic electric arc lamp first establishes an electric are and 
then, as the electrodes are consumed, regulates the are by auto- 
matically controlling the distance between the carbons, or rather by 
enabling the strength of the current and the length of the arc to 
mutually control each othe ve 

‘he automatic lamps which contain this principle of the mutual 
control of the length of the are and the strength of the current are 
divided,says Mr. Pope, one of the defendants’ experts, intotwoclasses: 
“Tn the first class a positive motion of one or both of the electrodes, 
causing them LO appre ach or recede from each other, as the case nay 
be, is derived from clock-work mechanism impelled by a spring or 

its equivalent, the direction of the motion to be communi- 
185] eated to the electrodes b lng determined by the greater or 
less attractive force of an electro-magnetic apparatus included 


— 


bf CO Ge 


s 
: +} ] tris sIreniti f | " | +] ’ 1, : 17 ee & f; ‘Ty . 2 ‘ *f ft 
in CleCCLPIC CITECULL, OL Whictli l@ IUMLMYGUS are OTIS a pal , } 
; ’ , : } : ‘ i . . 
the second class the clock-work or other extraneous power 1s dis- 
' a. } : , —_ . ] - ’ 
pensed W hand the necessar\ movements are effected solels by the 
. . . 
' ; ; 
0 i the electric current itsell, The electrodes tend to move 
} } } 7 
towards each otner at a times under the influence of a constant 
gay 1 | thy ’ | rr LTT itty flor} , rsarririeecy ' } } ved ' 
; ; tachi waata oe = F vi ‘ cit POUL il re spPyLitiC’ i Cl PHO oy 1T) 
” . , j ; ’ . 
ny , ” | >s ; ; : sya ’ » 
Some Cuses nis tendenc ; opposed DY the electro-magnetl 
i 
4 ry : , , } 
action, wh 1} tends to resist the movement oF the ¢ ectrodes towards 
| ‘ ’ } j ’ . ' ; ‘| — ‘i . — , ‘ >) . > | ” 
each oO C] ’ I » SeDA t nese Opposing worFces are de- 
: . 
+ " ‘ 
Siv? | } tT) ¢ Ptill peaeeee \ | ‘ t | Le ~ iTé iT il Prop I (iis. 
tan i] | | | } i ti } } 1? iy? lave! an I 
chit irom ‘ if i tJull i ‘) | pia Lat ny fiuillii Geveiopin il \) 
. 
’ 
lisht with a given electric current 
j | j | ’ : , ] ; . - — _ » 
In this general state of the art Mr. Brush was an original inventor 
. ' , 
or mechanism belonging to the s cond of these two Classes, and 
’ i ' : . : 
’ ae ‘ 1? | 14? 4) ’ ,¥ ' 4 : ’ ; é : 
bnoucnt that his 1nvention was exnidited In two forms, which are 
’ ’ ’ . * * , . ’ Bets : ’ ‘ s> ss . ¢ ° i Ld 
described in the original and reissued patents and ar respectively 
’ j ’ ‘ . * 
ST) wi i} : i] i\j 11¢'s t iT) | t) 
” a7 
So mM ,.orngeu [18 l1mportant 1n this connection Was con- 
r ; s . tol 
SErile i 5 it) Vs \ ina ; sit i Wirt Lie helix elie iT) 
. ] 
ne lorm ot a tube ol LiOw ¢ ier, rests upon an insulated plate 
a. 
, y ‘ ’ } 4] ; , Pr "he at " " } D nw ® } 
* 1} il Ail tryit Liiti | CUT UO i~ p< a’, VW bit j Passes DLP ast i\ | rroucn 
y . , re% ° 
thi core, are WILKIN tne CaAVILV Ol] me Tey. he eore i made to 
’ . > os rr 4 | ‘*% . . ‘+ sa ‘ , . oil . . . 
move very freely within this cavity and is partially supported by 
‘ ‘ } : : ° } “eg 
springs Just below the core 18s a ring oO! metal surrounding tne 
— . ] Fr : : ; = tee » ane . . : S ast ++ {)) lor » 
Caroon-no der and Pesti pot, i Toor OT SUPPOPt, ne edge of the. 
i ‘ eal 


ring is over a finger or lifter, which 1s attache d to the core. while 

; 4 4] 9 os? : ] =. . -. , 

the opposite edge of the ring is a short distance below the crown of 
- 2 


an aayust ible : rev 
L852 (Juoth Yr now iron t] les rly LIVé part of the specification 
of the reissue: 1 is substantially identical with 
the corr spol ding | e original, and omitting only the 
letters where t Cill Int | “the e re, by the foree of the 
axial magnetism th reated, is drawn up within the eavitv of the 
helix. and by rie ' | {ts one edge of thi riny until. 
by Its ans . a 0 cy St Lrie rod, it clamps said rod, and 
also lifts it un t bistal mMived y Tine adjustable StOp. 
“While the ring ret >this angular relation with and impinge- 
ment against the rod said rod w Oormilv retained and prevented 
from moving through said ring ihe adjustable stop is fixed so 


M : . -™ ee, ¢ ] > + . » | ’ } | } ~< . . 
hicientiy separated trom each other, While the electric current 1s 3 
not passing the rod can slide readily through the loose ring and the : 


th it it shall arrest the lift t the rod when the carbons are suf- 


: 7 ‘ 
, , 3 eesll 1 13] nm thet } = boas 3 
core, ANG it Will Db reaadiv seen that in this condition the simple 
foree of OTAVILY WI1li Cause tn arvoon I LO rest down Upon the car- 
‘] | e * . " . * . " " »f ; i ) ~~ . / 
bon I thus bringing Lane various parts of. the device into the posi- ' 


tion of closed circuit Now, if a current of electricity is passed 
through the appara Is il Will lnist intiv operate, ils just explained, 
to lift 

tric light. 7 * As the carbons burn away, thus increasing 
the length of the voltaic are, the electric current diminishes in 
strength, owing to the increased resistance. This weakens the mag- 


] ye en ne sas ail _ mae 
the rod. and thus separate i@ ecarvbuons and pro ince the elee- 


a 
o o 


er- 
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netism of the helix, and, accordingly, the core, rod, and carbon 
move downward by the force of gravity until the consequent short- 
ening of the voltaic are increases the strength of the current and 
stops this downward movement. After a time, however, the clutch 
ring will reach its floor or support and its downward movement 
will be arrested. Now, any further downward movement of the 
core, however slight, will at once release the rod, allowing it 
1853 ‘to slide through the ring until it is arrested by the upward 
movement of the core, due to the inereased magnetism. 

‘In continued oper: ition the normal! position of the ring 1s in con- 
tact with its lower support, th , olilen of the core being to regulate 
the sliding of the rod through it. If, mentees the rod accidentally 
slides too far it will instantly and automatically be raised again as 
at first, and the carbon points thus conti! al in proper ‘relation to 
each other 

(“I do not limit myself narrowly to the ring D, as other devices 
may be emnployed which would accomplish the same resuit. Any 
device may be used which, while a current of electricity is not pass- 
ing through the helix A, will permit the rod B to move freely up and 
down, but which, when a current of electricity is passed through the 
helix, will by the raising of the core C operate both to clamp and 
to raise the rod B, and thereby separate the carbon points F F! and 
retain them in proper relation to each other.” | 

The paragraph which is enclosed in brackets was subsequently 
disclaimed 

The patent then describes another form of his device, shown in 
figure 6 of the drawings, and which was applicable to a lamp which 
moves both carbons. This form, he said, contained his invention 
and Was substantially like heure | in construction and operation. 
In figure 6 the core is rigidly connected with and directly commu- 
nicates its motion to the carbon rod. The clamp surrounds the car- 
bon rod and is lifted as the rod 1s lifted, while it 1s tilted or held 
its angular clamping position by a spring which is not attached to 
the core. 

The application for the original patent contained five claims, Aas 
follows: 

‘1st. In an electric lamp the clamp D or its equivalent, by 

1S54 means ol which the carbon holder B 1s firmly he ld and per- 

mitted LO vradually feed the carbon point as the same Is con- 
sumed, substantially as specified 

“2d. In an electric lamp the combination of the clamp D and ad- 


justable stop D' or their 2, alents, by means of which the carbon 


points are prevented from becoming so far separated as to break the 
electric current ier extinguish ‘the light, substantially as specified. 

“3d. In an electric lamp the combination of the core or armature 
C and the clamp D, by means of which the carbon points are sepa- 
rated from each other as soon as an electrical current is established 
and held asunder during the continuance of the current, and then 
permitted to come together as soon as the current ceases, substan- 
tially as and for the purposes specified 
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‘4th. In an electric lamp the combination of the core or armature 
OF the clamp 1), and adjustable stop |)! or their equivalents, whereby 
the points of the carbons are separated from each other when an 
electrical current is established, prevented from separating so far as 
to break the current, and gradually fed together as the carbons are 
consumed, substantially as described 
* Oth. In combination with the eore C one or more sustaining 
stantially As and ior the purpose shown.” 
| | third claims were rejected by the examiner upon the 
ground that they were anticipated by the English patent of Slater 
and Watson of 1852 
Thi application was there Upon ami nded by the erasure of these 
two claims and by the insertion of the following, which _ be- 
1855 came the first claim of the original patent, and, as amended, 
the patent was granted 
‘Ist. In an electric lamp the combination with the carbon- 
holder and core of a clamp surrounding the carbon-holder, said 
clamp being independent of the core, but adapted to be raised by a 
lifter secured thereto, substantially as set forth.” 
I he first four claims Ol the reissued patent ure de ntical with the 
four claims of the original patent. 
The 5th and 6th claims of the reissue are as follows: 
oth in an ¢ rf ctric lamp the combination with a earbon-holdér 
of an annular clamp surrounding the earbon-holder. sald clamp 
adapt d to be moved and thereby LO separate the carbon points by 
electrical or magnetic action, substantially as herein set forth. 
‘6th. In ah electric lamp the annular clamp adapted LO grasp 
and move a carbon-hold ce sul stantially as show 1) ‘f 
it Is not nec Ssary LO quote the ith and Sth claims, is they relate 
to a different part of the Invention and have been disclaimed 
On October 14, 1881, the patentee disclaimed the paragraph in 
the des rip Vi‘ part of the specification which has bes 1} quoted and 
enclosed in brackets 
On April 6, 1SS5, the pat ntee disclaimed “so much or such part 
of the invention described in said letters patent. and coming within 


} 


thre mrenerai language of the third claim the reot aS may cover or ili- 


. 4 


’ 


clude as elements thereof ‘the core or armature C’ and ‘ the clamp 
D,’ excepting when the core or armature raises the clamp by a lifter 
secured to such core or armature, substantially as deseribed 
1806 in said patent.” ‘The specific combinations forming the sub- 
J ct-matter of the 2d, ith, and Sth claims were also at the 
same time disclaimed. 

The second disclaim«e r, SO far as if relates to the second and third 
claims, was filed in consequence of the testrmony which was intro- 
duced bj the defendants re specting the lamps invented by Leroy S. 
White in 1874 and 1875, and manufactured by Wallace & Sons, of 
Ansonia, and which anticipated figure 6. The 2d claim manifestly 
reluted to hgeure 6, and the 3d claim might have been construed to 
include a lamp in which the clamp was raised by the rod, as well as 
by the lifter secured to the armature. 


= 
_—» 
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The question next arises whether the disclaimer, having attempted 
to disclaim figure 6 and to retain figure 1, had left an invention in 
the patent—in other words, whether the differences between the two 
figures are those merely of detail not involving any principle. 

The important thing in each lamp is the office of the clamp in 
connection with the carbon-holder and the core. In figure 6 the 
clamp, when it comes in contact with the stop, arrests the upward 
movement of the rod, and thereby limits the distance between the 
carbons; but, says Mr. Pope, “ it does not produce any material effect 
in connection with the downward or forward movement of the core 
or carbon.” The clamp in figure | acts “ first to permit a descent 
of the carbon rod and then to check suen descent,” or to control 
the intermittent forward motion; but in figure 6 there is no “ such 
alternate permission and checking of the descent of the carbon 
rod by any action of the clamp.” The clamp in figure 6 does not 
regulate the descent of the rod, whereas in figure 1 it keeps a 
continuous, intermittent feeding or forward motion of the rod. 
The experts upon the Opposite side do not differ in regard to 
this feeding motion. Mr. Pope says: “It is accomplished by the 

contact of the clamping ring with the floor, which tilts the 
1857 former into a position which permits the carbon-holder to 

slip through it a sufficient distance to accomplish the object.” 
Mr. Hicks says: “ When the carbon rod, the clamp, and the core 
have settled enough to bring the lower portion of the angular clamp 
In contact with the upper surtace of the lower portion of the frame 
at the top of the lamp, which is its normal position in continued 
action, any further lengthening or tendency to the lengthening of 
the electric are will cause the side of the clamp, which is held by 
the lifter of the core, to fall an alinost imperceptible amount by the 
minute weakening of current. As the end of the clamp, which is 
In contact with the frame, cannot descend any further, the other 
end of the clamp descends and the angular grip is slightly relaxed, 
which, no longer able to sustain the weight of the rod and carbon, 
allows the rod and the carbon to descend a trifle, which brings the 
carbon points slightly nearer together, shortening the arc a trifle, 
which gives a proportionate increase to the strength of the current 
passing through the helix, causes the core slightly to rise, carrying 
the lifter and one side of the ring instantly upward, which checks 
the further descent of the carbon-holder through the clamp, and 
brings the annular clamp into the same annular position in regard 
to the carbon-holder and the floor which it had before the last feed- 
ing adjustment.” 

The invention of figure 1 consisted in the described means of 
moving the rod, holding it by the angular impingement of the 
clamp and continuously regulating the distance between the carbons 
by a continuous and gradual feed through the annular clamp. The 
means by which the effect is produced are the lifting of the clamp, 
which is not fixed to the core and which surrounds the rod, by a 
lifter secured to the core, so that the clamp will angularly impinge 
against, bite, and arrest the upward movement of the rod, and 


- = . . ‘ 
1858 then, as the current diminishes and the core drops, the con- 
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nt descent of the clamp and the loosening of its grasp upon 
rod by its contact with the floor. 

It is next claimed by the defendants that if this was the invention 
of the patentee it was not described nor claimed in his patent prior 
to the disclaimer, and that, neither having been described nor 
claimed, it is an invention which was not shown in the patent and, 
therefore, cannot be introduced into it by means of a disclaimer. 
The law Upoll this subject Is el arly stated In Hailes v. Stove Co.., Lb 
Fed. Re P., 240 

The doctrine of the Hailes case is not applicable here, because the 
effect of the disclaime rms to dis laim heure 6 from the patent and 
to retain figure 1, which was clearly described and all whose me- 
chanical features were pointed out, although the distinctive princi- 
pie Ol} the lnve ntion was neither known nor stated. The object of 
the disclaimer was to limit the patent to clamp D of figure 1 with 
the elements ne cessarily COL NI cted there with or specified is in COoll- 
bination therewith: and, as will hereafter be stated, the natural con- 
struction of the first claim is and was that it relates to figure 1 and 
does not include fi } 
The next point to be considered is the construction of the various 


def ndants strongly insist that the first claim ref rs to figure 
6, and that the clauses “ said clamp being independent of the core, 
but adapted LO be raised by a lifter si cured thereto ‘ mean that the 
clamp Is independent ol ahd not in any way dependent for its 


motion Upon the Core, but Is adapt df LO be raised by il lifter secure ck 


} >: l Llig us intended to deseribs a 
clamp independent of—. e., not fixed to— the core, but adapted to be 
raised by a lifter secured to the cor The latter construction is in 

ccordance with the natural meaning of the words used, and 


IS59 the claim. as thus construed, includes the invention which 
, : , ’ , } ‘% , 

ee made and what he desires to hold. while the de-- 

fendants’ construction describes an invention which he admits that 

at was not the first LO make and which he has endeavored LO dis- 


claim bhi natural eoustruction 1s the one which should be 


Ppsilté ai 


lt is next insisted by the defendants that the first claim includes 
the adjustable stop D of the third claim, because it is said that the 
clamp will be inoperative without a stop. The first claim includes 
this combination of the clamp, Core, and rod and the described { le- 
ments which are nee ssary to cause an angular impingment upon 
the rod and an intermittent downward feeding of the rod. The stop 
is not one of these elements, but its office was to arrest the. upward 
motion of the clamp 

This claim is not limited LO the deseribed solenoid and Core and 
to no other motor, but by the words solenoid and core are meant an 
armature or “any magnetically moving part whose property or law 
of motion is substantially that of a core in a solenoid.” 

The construction of the third claim does not require examination. 
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The clamp of the sixth claim is not any annular clamp adapted 
to grasp and move acarbon-holder. If it was the claim would be 
larger than the invention and larger than the patent with the dis- 
claimers. On the contrary, the claim means to describe in general 
terms the clamp of the first claim, which raises, clamps, and feeds 
downwardly the rod, preserving a practically uniform length of are 
by the described means, or an annular clamp surrounding the car- 
bon-holder independent of the core, but adapted to be raised by a 
lifter secured to the core or magnetic motor and some suitable agency 
to allow the clamp to be tripped. 

The fifth claim includes the clamp of the first and sixth claims, 

the carbon-holder, the motor, and the tripping device. 
1860 The next question is that of novelty. Neither one of the 
Slater and Watson lamps anticipated either claim as thus 
construed. Their clamps raise, bite, and release the rod, but do not 
have the gradual, intermittent feeding motion produced by the con- 
tact of clamp with floor. 

The clamp, in combination with the other necessary elements, 
which was made by Charles H. Hayes, of Ansonia, Connecticut, 
and was a part of a lamp which he constructed about the end of 
June, 1876, as an improvement upon the White lamp, is the combi- 
nation of the first and third claims of the Brush patent. The car- 
bon rod was square or rectangular, and, therefore, was surrounded 
by a rectangular clamp which was independent of the core. It is 
not denied that this clamp is the equivalent of an annular clamp. 
It was raised by a lifter secured to the core and was trinped by 
coming in contact with a floor, while the ascent of the rod was 
checked by the contact of the clamp with an adjustable stop. 

The plaintiffs’ answer to the anticipatory character of this clamp 
is that it was an abandoned experiment and never was a perfected 
invention. 

The facts in regard to its character and position as an invention 
are as follows: Mr. Hayes was, in 1876, and has been continuously 
since, in the employ of Wallace & Sons, who are large manufacturers 
of brass goods in Ansonia. In 1876 this firm was trying to find a 
successful electric lamp tO Manhulacture. 

Mr. White furnished them with his device, which they sent, as a 
part of their exhibit, to the Centennial Exposition at Philadelphia. 

Mr. Hayes testified as follows: “ Experiments with the White 
lamp showed its defects so strongly. or plainly that I designed this 
(the Hayes) lamp to overcome those defects. | made rough draw- 
Ings in the middle or latter part of May, 1876; commenced building 
the lamp at once, and finished it about the end of June following; 

tested it, tried it, and made some minor alterations, and run 
1861 it from time to time, when a lamp was needed, until the 16th 

of September following.” At this time he was in Phila- 
delphia, and a fellow-employee by the name of King, thinking that 
he could improve upon the clutch and make the feeding of the car- 
bons answer more promptly to the changes of the current or make 
the feeding less “jerky,” obtained permission from Wallace & Sons, 
who owned the clamp, to make an alteration. The “ King clutch,” 
145—314 
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constructed upon a different principle from that of the Hayes or the 
Bt us 1) f lamp, Was put inte ) the lam }) which has remain¢e | in use in 
ti eC mill, atid, SINC the end ) iSs76. has peen ~ US d in the electrical 
room for testing machines, carbons, &c., and has been used for that 
purpose more or less ever sinc But one Hayes lamp was made 
Lith ul Lupicare speciInen Was made ior use 1n th is Casc, the 
Ilayes clamp, it will be observed, was used in the lamp only until 
September 16th Prior to that date the use of the lamp with the 


original clamp is thus described by Mr. Hayes upon cross-examina- 


i ‘| | , , . 4 — ; ¢ 1,4} : ; 
LION i} Lili SO 1AMINDP) was Moved AVDOUL All! burned ih aiperenl 
'¥ ’ ’ : . ® 
| _ | @ . : ‘ : , 7 ‘ : ‘% ; 4 . ‘| ° 
binces 1n the mill and outside, and 1t Was aiso Durned In our oUnel 
: 
+ 
SilbQit) } i \ I I HOD ,ius LnOW 1) Ss | SKIT shop the 
| “yt t ’ : i } i Y + = i} ‘ ’ | f 
Lh) L.A i \ Lil Was ist i; ivi rit Li WoO nm i Liiiil thik’ SHEL 
, , 
Sram W bLLIATILyY j Le Led ry 4 ~ 
. 4 . , , { , ‘) 
. ; . . ; . —" : . + " 
Jues iil On whoatoccasions did you use the iamp OutL-ol-daoors! 
‘ i 
. r ' ] . . i ; j , . ~ . 
LTS i iamp was used out-o! qgagoors on several OCCasIonNus, when 
' , . :7 ; j i ; . — is ~~ i. f { =P? . : 
pulps OT men required heh unioading treigot irom raliway Cars, 
] . ] i | | . > ~— 
qiggoing tor some work connected With the water power: ani ulne- 
: 


abie to specliiyv positively any particular date, Dul have a ceneral 
: . ; * . i: : 


i] ; , , | :. . , i is ls ] one 
recoliection OF belng req u¢ ntiy called upon to make alight for some 


* (JueSLION Did you Use it Sometimes to test dvyvnamos with 1h) 


5 
June—September, 18767 
“Ans. I think not during that time 
L862 Question. What other use did you put it to during those 


Mons ¢ xcept Lhe occasions out-olt-doors which Vou ha ve 
vy around the 
ra ht : " ‘ ; ) : 
biuities, on occasions when 1t Was necessarv to work during the 

ihe use Wiis a PUDITC ONE It} thre pre sence of the en nHniovees o| the 
my tne case. \\ aliace W Sous thereatter, atter much experimenting, 


+ 4 ‘ : . i . ° : . = 
wen oa limited extent into the manufacture of what were Known 
‘| sé | } ; | * . ’ es 
in the case as plate lamps or lamps having two carbon pilates In- 
¥ " " ’ . . . : " rere 1 
stead of rods, but did not continue the businesslong. ‘Thev say that 


the discontinuance was dur to the fact that thev did not have a sat 
isfactory generator. The Hayes clamp was used upon the plate 


lamps, but, as has been said, was used upon but one carbon pencil 
electric lam] 
Che plaintiffs vigorously insist that the Hayes clamp was not a 


Compt ted and successful Invention, but that its use Was in rely Le ll- 
ative and ¢ X | erimentat. and Wis permane ntiv abandons (| because 


the device did not promise to be successful. 
Two facts are manifest: Ist, that the Haves clamp was the clamp 


rush patent; and, 2d, that it became, afte Sept mber 16th, 
a disused piece of mechanism 1n connection with carbon points. 
The question then is, Was it a perfected and publicly known inven- 
tion the use of which was abandoned prior to the date of the Brush 
Invention, or was its use merely experimental, which ended in an 
abandoned experiment on Septem ber 16? 


es 


= 
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The plaintiffs, in support of their view, say that Wallace & Sons 
were searching for a —— ls amp and were exhibitors of an elec- 
tric lamp at the Centennial Exposition; that inventors were in 

1863 their employ who were encouraged to make experiments and 
trials In the hope that som thing rood might be produced, and 

under this stimulus one Hayes lamp was made; that improvements in 
the location of the spring were made; then it gave a “ jerky” light, 
and when the inventor was away another clamp was put on by the 
permission of the owners to remedy this irregular feeding, but that 
afterwards no other lamp was ever constructed, and the Hayes clutch 
was left amoug other “ odds and ends,” and that the indifference with 
which it was received, its confess dl faults, theattem pted improvements, 
and its disuse show that the Hayes clamp never was anything more 
than an attempt to invent something which proved to be a failure. 
The question of fact in this part of the case must turn upon the 
character of the use of the lamp prior to September 16, because it is 
established that the Hayes we ans | the Brush clamp in its pat- 
ented features were substanth lly ‘ elike,and that the poirnt in which 


they differ, viz., the length of the arms, is nota part of the principle 
of thi mong tp the lamy wiih this clutch used merely to gratify 
curlosity or * purposes of experiment to see whether the feeding 


device Was suc oon or whether anything more was to be done to 
perfect it, or was it put to use in the ordinary business of the mill 
us a thing which was compl ted and was for use and was neither 
upon trial nor for show ? 

Hayes made the lamp for Wallace & Sons as an improvement 
upon the W inite lamp, and apy ae turned if over to them to be 
used when they chose. An alteration was subsequently made in 
the location of the spring. The lamp was used at different times in 
the work of the mill at night. in-doors and out-of-doors. Its use at 
these times does no ut seem to have been for the purpose of testing the 
machine, or of ealling attention to its qualities, or ol gratifying 

curiosity, but it was used to furnish light to the workmen at 
1864 their work. I have quert | whet her this use was not that 

ofa thing which might be of help in an emergency, and 
which was thought to be better than nothing, though not of much 
udvant ive, but it was apparently used to accom plish the ordinary 
purposes of an electric light In a mill to enable the workmen to see 
atl night, although It Was not uniformly used, because the mill was 
Nigh ed by gas 

But the plaintiffs press the question, Why, then, was the further 
use of the Hayes clamp - i lamp discontinued? ‘This question is 
significs at because the abandonment of a thing which is greatly 
wanted is ordinarily a very suggestive circumstance to show that it 
was defective, and that before the invention could be completed 
something was to be done which never was done. 

| think that Wallace & Sons did not push the electric lamp busi- 
ness, because they had no generator, and I alsothink that the Hayes 
lamp, either with or without the Hayes clutch, did not impress them 
favorably, for they contented themselves with making only one 
specimen, whereas they made six White lamps, and after much ex- 
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perimenting and after the invention of the Hayes lamp they made 
fifty or sixty plate lamps. For some reason they did not manufact- 
ure the Hayes lamp, but turned away to the plate lamps; but the 
facts that the anticipatory device was the device of the patent and 
did do practical work and was put to ordinary use, and that it does 
not appear that the Hayes clamp was the cause of the neglect with 
which Wallace & Sons treated the Hayes lamp, seem to me to Out- 
weigh thi doubts which arise from the shortness of its existence and 


t ol ;, Pa J at I 
iis permanent disappearance trom a carbon pencil lamp. 


| ‘i sa | r : (BE ’ . . | . : . : 
he case is that of the public, well-Known, practical use In ordl- 
: 
1 ; } 
. i he : : ; ae j 4 ; ‘ “yf 
narvy Work WILh as much su ~ S$ was reasonabie to ¢ x pect “at that 
¥ " + | ; ‘ sy) sf f 4] 1 ‘ ' . ’ j y ry ir . rT °1 » « “> 
stave 1n tne deveiopment of the Mechanism ve longing Lo electric are 
: ; ; 
tr. _ . a . tse &. , = . ¥ wat : " " , ‘ ’ 
m@nting ot the exact NVenLtion Whlelh Was SUDst* huently mad 
t? ; 
o = ’ ’ ’ ’ ' " 
L865 b\ Le | entee, and aiLhnough oniyv one clamp and one lamp 
: , /. ee 
were ever made which Were Us together two and one-hall 


months only, and the invention was thea taken from the lamp and 


wis ho erwa ised with carbon pencils, lit Was, an anticipation 
of the patented device under the established rules upon the subject 
he ] ley : ibli | pol ect. 
With a strong disinclination to permit the remains of old experi- 
ments to destroy the pecuniary value of a patent for a useful and 
successful invention, and remembering that the defendants must as- 
ume a weighty burden of proof, | ain of the opinion that the pat- 
ntees invention has been ciearly proved LO have been anticipated 
by that of Haves Coffin v. Ogden, 18 Wall., 120: Reed v. Cutter, 
1 Story, 590: Pickering v. MeCullough, 18 O. G., 818: Curtis on 
Patent = Se Vz 


The bill, so far as 1t relates to the clamp patent, is dismissed. 
(7e0 H ‘ hristy, ( aHuUSLeN Brown, and 2 N Dickersdn, for ihe plain- 
tiffs : Kdmunb | Wetm re and Ch uncs Smith, for the defi ndants. 


(Endorsed :) U.S. cireuit court. Filed July 12,1884. Timothy 


1866 United States Circuit Court, Southern District of New York. 
In Equity. 
CHarves F. Brus et al. vs. C. HARRISON Conpir et al. 

This cause having come on to be heard and having been argued 
by counsel, and due deliberation being had thereon, it is hereby 
ordered, adjudged, and decreed that the bill of complaint, so far as 
it relates to the letters patent granted to Charles F. Brush, dated 
October 23rd, 1877, No. 196,425, be, and the same hereby is, dis- 


missed on the complainants’ 1 


1867 taken by the defendants herein in relation to said patent No. 
196,425 shall be stipulated into any suit brought by the com- 
plainants or either of them or their assignees or representatives 


upon said patent No. 196,425 or any reissue thereof against the de- 
fendants or the United States Electric Lighting Company (the com- 


iotion with costs to the defendants. 
upon condition, however, that the evidence or any part thereof 
; 


¢: 
Saal 
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pany which has defended this suit) or any of its vendees or users of 
its apparatus in case the suit against such vendees or users is de- 
fended by the said company, such stipulation to be made at the 
request of the defendants in such suit or any of them; and also 
the testimony taken in this suit for the complainants herein in 
reference to said patent No. 196,425 or any part thereof shall, at 

the request of the complainants therein or any of them, 
1868 be stipulated into such future suit or suits. 

And it is hereby further ordered, adjudged, and decreed 
that the bill of complaint, so far as it relates to the reissued letters 
patent granted to Charles F. Brush, dated May 20th, 1879, and num- 
bered 8718, be, and the same hereby is, dismissed. 

And the costs herein on the whole case huving been taxed at the 
sum of $2,521.31, it is further ordered, adjudged, and decreed that 
the complainants pay to the defendants the said sum of twenty-five 
hundred and twenty-one J, dollars, and that the defendants have 
execution therefor; execution to be stayed twenty days from the 
entry hereof. 


N. SHIPMAN, Judge. 


(Endorsed:) United States cireuit court, southern district 

1IS69 of New York. In equity Charles F. Brush et al. vs. C. Har- 

rison Condit et al. Final decree. Wetmore & Jenner, def’ts’ 

sol’rs, 206 Broadway, New York. U.S. cireuit court. Filed Feb’y 
19th, 1885. Timothy Griffith, clerk. 


1S7O0 LU’. S. Cireuit Court. Southern District of New York. 
CHarRves F. Brusn e al. vs. C. HARRISON ConpIT ef als. 


We hereby consent that the foregoing papers shall constitute the 
record to be sent by the clerk of the circuit court of the United 
States for the southern district of New York to the U.S. Supreme 
Court on the appeal to said Supreme Court in the above-entitled 
action, and that the exhibits be retained by the clerk of this court 
until the hearing of said appeal in the U.S. Supreme Court without 
prejudice to any application hereafter made to correct or add to said 
record. 

ROWNE & WITTER, 
( ompl'ts’ Sol’rs. 


B 


Endorsed: U.S. circuit court. Filed Aug. 20th, 1885. Timothy 
Griffith, clerk. 
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In Kquity. 
- * 


CHarRLes F. Brusy and Tae Brusa ELeEctTRIC COMPANY 
is 


C. Harrison Conpit. JoserpH Hanson. and ABRAHAM VAN WINKLE, L 
Doine Business as Condit. Hanson & Van Winkle. , 


ry% t ? | ' . 
lo the honorable the Supreme Cout 


ri’ } ] | y P as | ] ' P sony } *] ' . . ' ; .« ‘4 

The appeal of Charles F. Brush and the Brush Electric Company, 

i i i . 

the above-named complainantsand ap howeth— 
_ , — : te , ! 

hat upon the 3d day of December, 1550, the above-named com- 

i] i. | j on an _ peat FT ' 

plainants and appellants hied their bill in the eireuit court ofl 
’ } } } . one , | , ; 1 . 

United States for the southern district of New York against the 


pellants, respectfully s 
’ i ‘ 

’ 

; 


} Y | ag : . " . 1? 
above-named defendants and respondents, in which they allege the 


. " +) } % ¥ ] , — . ie 
he above-named Charles F. Brush of the improve- 


invention by t 
ments S rib d and claimed it} letters patent of the United 
1872 States No. 203.411. for electric lamps, dated May 7. 1878, and 
No. 196,425, for metal-plated carbons, dated October 25, 1877, 
and tl to said ¢ ries F. Brush in due form of law of the 
abo lescribed patents therefor, the surrender by the said Charles 
Brush ior o od and lawful cause of the said letters patent for 
electric lamps, No. 203,411, and the issuance on the 20th day of sd 
May, 1879. in due form of law for the same invention of reissued - 
letters patent No. 8718; the grant to the Brush Electric Company, 


} aerceeen (j i ym plainants and appellants of the exclu- 

» license to make, use, and sell throughout the United States the 
said inventions described and claimed in said letters patent No-. 
196,425, 203.411, and reissued letters patent No. 8718: the infringe- 


. ’ 7 } j . oa ./> ‘ — . . 
ment by the defendants of said letters patent No. 196,425 and of 


4 
the, said reissued letters patent No. S718, and the damage 
1873 and injury to the complainants resulting therefrom, together 


nthe 7th day of March, SSI, the above-named de fend- 
ants filed their answer to said bill of complaint in said cireuit court, 
wherein they admit the grant of said letters patent Nos. 196,425 and 
203,411, the surrender of the latter, No. 203.411. and the issuance of 
reissued letters patent No. 8718, but allege that the said letters patent 
No. 208.411 were not properly the subje ‘tof reissue. deny that it was 4 
surrendered for good and lawful cause, or that the said reissued let- 
ters patent No. 8718 were applied for or granted in due form of or 
according to law, or that it was for the same invention as that em- 
braced in said letters patent No. 203,411, and allege that the said 
reissue was obtained through fraud and misrepresentation and con- 

tained new matter not embraced in said letters patent No. 
1874 203,411. They deny that the entire right, title, and interest 

in said patents became vested in the complainants by virtue 


ae 
—s 
— 
—s 
- 
mw 
ee 


. 


of the above-mentioned license ; deny the the said Charlies F. Brush 
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was the original and first inventor of the improvements described and 
claimed in the said letters patent, but allege that before his alleged 
invet.tion thereof the same were patented in certain enumerated 
United States and foreign patents, published and described in cer- 
tain enumerated publications, and known to and used by certain 
persons mentioned, as appears more fully in said answers. They 
deny that the improvements described in said letters patent were 
proper subjects-matter for patents, and allege use and sale of the 
same by the complainants for more than two years prior to the appli- 
cation for said patents. ‘They deny that the complainants are enti- 
tied to any rights, interests, and privileges under the said 
1875 patents, deny infringement, and pray for a dismissal of the 
bill. 

That on the 8th day of’ April, 1881, the complainants filed 
therein their replication It) said court, and thereafter proofs on both 
sides were taken therein and two certain disclaimers filed, as ap- 
pr ars by the re cord. 

That on the 4th, Sth, 6th, 7th, Sth, 10th, and 11th days of March 
the cause came on for final hearing upon tke pleadings and proofs 
herein, at which hearing the complainants moved to dismiss so 
much of the bill as relates to the said patent, No. 196,425, for metal- 
plated carbons, and the cause, SO lar as relates to the othe r prate nt 
sued upon, to wit, reissued letters patent No. 8718, was argued by 
counsel for the respective parties thereto. 

‘That on the 19th dav ol ix b., ISS, a decree Was entered in the 

cause It the sald ereuit court wherein it Wis adjudged and 
L876 decreed that the com prainants’ bill of complaint herein be 

dismissed,so much thereof as relates to the said letters patent, 
No. 196,425, for metal-plated carbons being dismissed upon com- 
plainants’ motion, on condition, however tuat the evidence or any 
part thereof taken by the defendants herein in relation to said pat- 
ent No. 196,425 shall be stipulated into any suit brought by the 
complainants or either of them or their assignees or representatives 
upon said patent No. 196,425 or any reissue thereof against the 
defendants or the United States Electric Lighting Company (the 
company which has defended this suit) or any of its vendees or users 
of its apparatus in case the suit against such vendees or users Is de- 
fended by the said company, such stipulation to be made at the re- 
quest of the defendants in such suit or any of them ; and also the 

testimony taken in this suit for the complainants herein in 
1877 reference to said patent No. 196,425 or any part thereof shall, 

at the req ut st of the complainants therein or any of them, be 
stipulated into such future suit or suits, and that the complainants 
pay to the defendants the sum of two thousand five hundred and 
twenty-one dollars and thirty-one cents ($2,521.31), the taxed costs 
of this suit, and that in default or payment thereof the defendants 
have execution therefor. 

Wherefore these appellants appeal from so much of said decree 
of said circuit courtof the United States as relates to reissue letters 
patent No. 8718 and dated May 20th, 1879, and to the costs awarded 
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in said decree, and respectfully pray that the decree of the said cir- 
cuit court and the bill, answer, pleadings, depositions, evidence, and 
proceedings in the said cause relating to the said patent may be sent. 

to the Supreme Court of the United States without delay, 
1878 and that the said Supreme Court will proceed to hear the 

said Cause ANeCW, and that the sald decree of the circuit court, 
so far as it relates to said patent dated May 20th, 1879, No. S715, 
and to the Costs award 7 therein, may be reversed and il decree made 
reversing said part of the decree of the circuit court and granting ad 
the prayer of said bill in that behalf with costs, or such other decree 
as to the said Supreme Court shall seem Just. 

Dated this 27th day of February, LSSO. 
BROWNE & WITTER, 
Sol’rs for Appellants, 32 Park Place, i a 


CAUSTEN BROWNE, Of Counsel. 


The above appeal is hereby allowed. : 


N. SHIPMAN, Judge. r 


1879 Endorsed: United States circuit court. southern district of 
New York. Charles F. Brush and The Brush Electric Co. vs. 
C. Harrison Condit et al. Appeal. Service of a copy of within ap- 


peal is hereby admitted. M’ch 2, 1885. Wetmore & Jenner, sol’rs 
for def’t-. Browne & Witter, solicitors for comp’t- & appellant-, 32 = 


Park Place, N. Y. U. S. circuit court. Filed Mar. 4, 1885. 
Timothy Grifiith, clerk. 


1880 ['. S. Cireuit Court. Southern District of New York. 


CHarRLes F. Brusu & Tue Brusa ELectric COMPANY 
- 


C, Harrison Conpit, JOSEPH HANson, and ABRAHAM VAN WINKLE, 
Doing Business as Condit, Hanson and Van Winkle. 


Know all men by these presents that we, David L. Einstein and 
Edwin Einstein, are held and firmly bound unto the above-named 
C. Harrison Condit, Joseph Hanson, and Abraham Van Winkle in 
the sum of five thousand and forty-two dollars and 62 cents 

($5,042.62), to be paid to the said C. Harrison Condit, Joseph S 
1881 Hanson,and Abraham Van Winkle; forthe paymentof which, 

well and truly to be made, we bind ourseives and each of us, 
our and each of our hetrs, executors, and administrators, joint] y 
and severally, firmly by these presents. 

Sealed with our seals and dated the 20th day of February, in the 
year of our Lord one thousand eight hundred and eighty-five. 

Whereas the above-named Chas. F. Brush and the Brush Elec- 
tric Co. have prosecuted an appeal to the Supreme Court of the 


> C HARRISON CONDIT ET AL. 1161 
j 

+ 

' 


United States to reverse in part the decree rendered in the above- 
entitled suit by the judge of the circuit court of the United States 
for the southern district of New York: 
Now, therefore, the condition of this obligation is such 
1882 that if the above-named Chas. F. Brush and the Brush Elec- 
tric Co. shall prosecute their said appeal to effect and answer 
all damages and costs if they fail to make good their plea, then this 
obligation shall be void; otherwise the same shall be and remain 
a in full force and virtue. 
DAVID L. EINSTEIN. [1 s. 
EDWIN EINSTEIN. Ht “ 
Sealed and delivered and taken and acknowledged this 20th day 
of Feb., 1885, before me— 
W. C. WITTER, 
Notary Public, N. Y. Co. 


’ 
. UNITED STATES OF AMERICA, Southern District of New York : 

David L. Einstein, being duly sworn, deposes and says that he is 
re freeholder in the State of New York and is worth the sum of five 
thousand forty-two and ,',7; dollars over and above all his debts 

and liabilities. 
si 1883 DAVID L. EINSTEIN. §[1. s.] 
eg 


Sworn to before me this 20th day of Feb’y, 1885. 
[ L. 8. | W. C. WITTER, 
Notary Public, N. Y. Co. 


Unitrep STrates or AMERICA, Southern District of New York: 


Edwin Einstein, being duly sworn, deposes and says that he is a 
freeholder in the State of New York and is worth the sum of five 
thousand forty-two ,°; dollars over and above all his debts and 
liabilities. 


EDWIN EINSTEIN. 


Sworn to before me this 20th day of Feb’y, 1885. 
[L. s.] W.C. WITTER, 
io Notary Public, N. Y. Co. 


(Endorsed :) United States circuit court, southern district of New 
York. Charles F. Brush and The Brush Electric Co. vs. C. 

1884 Harrison Condit et al. Bond on appeal. The within bond 
is hereby approved. Feb’y 27th, 1885. N. Shipman, judge. 
Service of copy of within appeal bond is hereby admitted. M’ch 
2.1885. Wetmore & Jenner, sol’rs for def’t-. Browne & Witter, sol’rs 
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llants. 32 Park Place. N. Y. U.S. cireuit court. Filed 
Mar. 4th. 1885. ‘Timothy Griffith, clerk. 


: 
of the district court of the United States, sitting as a judge of 


the circuit court of thi L’nited States for the southern district of New 


1885 By the Honorable Nathaniel Shipman, one of the judges 


To C. Harrison Condit. Joseph Hanson, and Abraham Van Winkle: 
Whereas Chas. F. Brush and the Brush Electric Company have 
lately appealed to the Supreme Court of the United States from a 
decree lately rendered in the circuit court of the United States for 
the southern district of New York, made in favor of you, the said 
Cc Harrison Condit, Joseph Hanson, and Abraham Van Winkle, 
and have filed the security required by law, you are, therefore, hereby 
cited to appear before the said Supreme Court, at the city of Wash- 
ington, on the 12th day of October, 1885, next, to do and receive 

what may appertain to justice to be done in the premises. 
1886 Given under my hand, at the city of New York, in the 
southern district of New York, in the second circuit, the 27th 
day of kebri 
dred and ¢ lg 

N. SHIPMAN, 
District Judge, Sitting as a Judge of the Circuit Court 

of the U/. S. for the Southern District of New York. 


Endorsed: United States circuit court, southern district of New 
York. Charles F. Brush and The Brush Electric Co. vs. C. Harrison 
Condit et al. Citation. Service of copy of within citation is hereby 
admitted. M’ch 2.’85. Wetmore & Jenner, sol’rs for def ’t-. Browne 
& Witter, sol’rs for appellant-, 32 Park Place, N. Y. U.S. circuit 
court. Filed Mar. 4, 1885. Timothy Grifhth, clerk. 


1887 Unrrep States or AMERICA, Paes 
North rvi District of Ni if York. } mente 


|, Timothy Griffith, clerk of the circuit court of the United States 
of America for the southern district of New York, in the second 
circuit, do hereby certify that the foregoing pages, numbered from 
one to eighteen hundred and eighty-six, inclusive, contain a true and 
complete transcript of the record and proceedings had in said court 
in the ease of Charles F. Brush and The Brush Electric Company, 
complainants & appellants, against C. Llarrison Condit, Joseph 
Hanson, and Abraham Van Winkle, doing business as Condit, Han- 
son & Van Winkle, defendants & appellees, as the same remain. of 
record and on file in said office. 

Ln testimony whereof | have caused the seal of the said court to 
be hereunto affixed, at the city of New York, in the southern dis- 
trict of New York, in the second circuit, this 20th day of August, in 
the year of our Lord one thousand eight hundred and eighty-five, 


ary, in the year of our Lord one thousand eight hun-. 


7 
- 
é 


° 


0 = 


C. HARRISON CONDIT EL AL. 1163 


and of the Independence of the United States the one hundred and 
tenth. 

[Seal of U.S. Circuit Court, South. Dist. New York. ] 

TIMOTHY GRIFFITH, Clerk. 

Endorsed on cover: S. New York C.C. U.S. No. 314. Charles 
F. Brush and The Brush Electric Company, appellants, vs. C. Har- 
rison Condit, Joseph Hanson, and Abraham Van Winkle. Filed 
Sept. 29, 1885. 
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Saoreme Court ofthe United States, 


No. YY. 


CHARLES F. Brusu and Brusn 
ELEctTrRICcC Co. 
Appellants, 


In Equity. 


C. HARRISON Conpirt ef @/.. 
Appellees. 


STATEMENT. 


This is a suit in equity for infringement of 
two patents relating to electric are lighting, both 
granted to Charles F. Brush, of Cleveiand, Ohio, 
the one granted Oct. 23, 1877, No. 196,425, for 
‘*metal-plated carbons;” and the other granted 
May 7, 1878, No. 203,411, and reissued May 20, 
1879, No. 8718, for ‘‘improvement in electric 
lamps.”’ 

Bill filed Dee. 3, 1880. 


Auswer filed March 7, 1881. 
Replication filed April 8, 1881, 


- 
LY 


Voluminuous testimony was taken inthe case 
throughout 1881, 1882, 1883. 

As a consequence two disclaimers were filed, both 
relating to patent No. 8718 for ‘electric lamp,” 
one on Oct, 14, 1881 (Cp. 807). and the second on 
April 6, 1888 (p. 899); and at the hearing the suit, 
in so far as it related to patent No. 196,425 for 
‘*metal-plated carbons,’ was, on appellants’ own 
motion, dismissed (pp. 1147, 1159). 

This course of the appellants greatly simplified 
the issues in the case. 

Argument was had in March, 1884, and opinion 
filed July, 1884 (printed ». 1147). The Court below 
construed the claims (in such a way as virtually 
to decide the questions of infringement in favor of 
the appellants), held that the invention was novel so 
far as concerned the known state of the art (that is, 
was not anticipated by the Slater & Watson lamp, 
the nearest approach to the Brush invention in the 
known art), but that the Ansonia prior use by Chas. 
H. Hayes was sufficiently proved, and was such a 
use as to anticipate the invention. 

Decree was entered Feb. 19, 1885, dismissing the 
Bill with costs (p. 1156). 


Error. 


Error is here alleged on appeal, in the first place, 
because that the Court below found that the An 
sonia use by Chas. H. Hayes was sufficiently proved, 
and was such a use as to anticipate the invention: 
and because that the Court below did not find to 
the contrary that the said use began in experiment, 
ended in abandonment,and was insufficiently proven 
to have been in the interval such a use as would 
anticipate a patent granted to a true but subsequent 
Inventor. 

Error is allewed, in the second place, because that 
the Court below, holding tgp said Ansonia use 
to be sufficiently proved, construed the patent in 
suit so broadly as to include the prior device; and 


3 
because that the Court below did not, to the con- 
trary, so construe the patent narrowly as to exclude 
such prior mmm A217 . 


The Ansonia Prior Use. 


This defense was raised in the pleadings (by the 
second amendment to the answer, filed November 
13, 1881), in the following words (p. 363): 

‘*Known to and used by Charles H. Hayes, 
Charles Stowell, John King, Thomas Wallace, 
William Wallace, Luther L. Smith, John B. 
Wallace, William O. Wallace, at said city or 
town of Ansonia, all of whom reside at said 
Ansonia ; known to and used by Leroy L. White 
at said Ansonia, and who resides at the town 
of Waterbury, in said State of Connecticut ; 
known to and used by Prof. Henry Draper at 
said Ansonia, and who resides in the City of 
New York: known to and used by Prof. Greorge 
F. Barker at said Ansonia, and who resides in 
the City of Philadelphia, State of Pennsyl- 
vania.” 


Of the witnesses to the Ansonia use thus enumer. 
ated John King was not put upon the stand; nor 
was Thomas Wallace, nor Luther L. Smith, nor 
John B. Wallace, nor William O. Wallace, nor 
Prof. Henry Draper, nor Prof. George F. Barker. 


Leroy L. White testified \}). 554), also William 
Wallace (p. 562) and four of his employes, Chas. 
H. Haves (pp. 496, 508, 559), Charles Stowell (p. 507), 
Pullon (p. 509) and Paul (p. 510). There was no 
testimony in rebuttal. 


Asa result of the knowledge and use of the While 
Lamp proved by this testimony, the appellant on 
April 6, 1883, filed a disclaimer of the second claim, 
the disclaimer also limiting the scope of the third 
claim (p. 360). 


As to the other branch of the Ansonia use, to wit, 
having reference to the so-called Hayes Lamp the 
appellant had on Oct. 14, 1881, filed a disclaimer of 
so much of the subject-matter of the claims as In 
cluded, as within the invention of Brush, clamping 
devices substantially different in construction and 
mode of operation from the clamp 1). \ Pp. o2). This 
disclaimer eliminated from the case the Hayes lamp 
in its completed and permanent form. 

The Court below found, however, that the testi 
mony as to anu carly and transition stage or con- 
dition of the Hayes lamp was sufficient to defeat 
the appellants’ patent. (See Opinion below, pp. 
1147-1156. ) 

We submit that the Court below was in error in 
so holding; that the testimony as to such alleged 
prior use is insufficient to defeat the patent; that, 
to the contrary, the testimony shows that the 
said early transition stage of the Hayes Lamp was 
throughout substantially experimental and was 
unsatisfactory, and was in fact for that reason 
abandoned and was never resumed, and that it 
amounted to nothing more than an abandoned ex- 
periment without effect to limit or to defeat appel- 
lants’ patent 8718 


We submit in the alternative that the Court be- 
low, finding as it did as to the sufficiency of the 
evidence concerning the Hayes lamp and its use in 
its early form, was in error in not so construing and 
limiting the patent in suit as that it should stand 
and be good for what was not embodied or shown 
in said Hayes lamp, and in not holding the patent 
so construed as valid and as infringed. 


The holding of the Court below turns upon the 
finding that, while this early transition stage of the 
Hayes lamp was originally experimental and was 
ultimately unsatisfactory enough to be abandoned 
and was abandoned, and was never resumed, and 
the public never acquired anything from it, or by it, 
still it was, during the short interval prior to its 
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abandonment, sufficiently satisfactory to its owners 
to be considered a completed invention and to be 
put to public and commercial use as such, and that 
it was, in fact, put to such public and commercial 
use during that interval, and that in such form it 
was an embodiment of the invention of the patent 
in suit. 


We submit that the testimony is insufficient to 
support the first finding, and that the second find- 
ing was an error of law, being an error as to the 
proper and legal construction of the patent. 


One great and potent fact underlies this whole 
case. Whatever the appellees and the 
public and the world know of this in- 
vention they owe solely to Mr. Brush. 
He delivered the full consideration for his patent 
which the laws are framed to require. What Hayes 
did in the early days of the Hayes lamp benefited 
nobody, not himself, nor his employers, nor the 
public. There is not a scintilla of evidence in the 
case even tending to show that what Hayes did ever 
became public, or ever became known to anybody 
outside of the little coterie of four who are all 
still in the same employment together, and who 
testify with him; and to them, including Hayes him- 
self, that knowledge to this dav means ‘** Tried and 
superseded.” 

The underlying righteousness and justice of Mr. 
srush’s cause makes us bold to challenge the sound- 
ness of the technical defense upheld against the 
Brush patent in the Court below. 

It will beasound principle of construction and of 
application of the Patent Laws which effectuates 
the purpose of those laws, namely, ** to promote the 
progress of science and useful arts” by rewarding 
where possible the true inventor who has in fact 
materially contributed to the progress of the useful 
arts,—who has given the public what the public 
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did not have but which thereby becomes its valu- 
able and lasting heritage. 


We will consider the testimony on which the 
holding of the Court below was based. 


Brush’s Achievements. 


srush s date of invention Is the Summer of 1877 : 
the date of making oath to the application for the 
original of the patent in suit 1s Sept. 20, 1877 (p. 
L052). 

Brush’s date of filing said application is Sept. 28, 
L877. 


The patent issued May 7. 1878. 


In the Summer of 1877, the first lamp embodying 

the invention was built by Brush in Cleveland. It 

was 
‘*used in the shop of the Brush Electric Com 
pany for several months in 1877, both for the 
purpose of lighting a portion of the shop and 
especially for exhibiting to prospective pur 
chasers and other visitors the simplicity and 
efficienc) of the srush = electric hight appa 
ratus ° (p. 145, Q. 14) ° 


In its efforts to sell such lamps in 1877 the Brush 
Company 

‘was constantly met with the fact that certain 
competitive trials of lamps and dynamo ma- 
chines were being made at the Franklin Insti- 
tute, pending the résults of which, parties, de- 
siring to purchase such apparatus, refused to 
give their orders ** (Q. 13., p. 145). 


A second lamp embodying the invention was at 
once constructed (also in the Summer of 1877) and 
with a large and a small dynamo machine was sent 
to the Franklin Institute trials in Philadelphia 
(Q. 4-8, p. 143; Q. 7-13, p. 180) 


During the Fall of 1877 Mr. Brush was present at 
the Franklin Institute on many occasions when this 
lamp was used; in fact on all these occasions no 
other lamp was used (Brush, 8 Q., p. 144). 

It seems that a public notice was given of the 
competitive trial through the Journal of the Frank- 
lin Institute for September, 1877 (Chase, Q. 23, p. 
f the trial was *‘ to deter- 


163); that the purpose « 
mine what was the best light and what was the best 
dvnamo to purchase for the useof the Institute” 
(Chase, 5 Q., p. 161); that only two manufacturers 
entered the trial, the i}; nush Hlect ie Co. of Ol Oe: 
land (formerly called ** Telegraph Supply Co.’ t 
with the lamp referred to and with two dynamo 
machines, and Wallace & Sons of Ansonia witha 
Wallace lamp and two Wallace-Farmer dynamo 
machines (Chase, 6 @.. p. 16] Brush, 17 Q., Dp. 
146, also p. 901); that besides this there was a 
Duboseq and a Fonecault lamp and a Gramme 
dynamo machine borrowed for the trial (6 Q., p. 
161, }). 901): that the Wallace lamp sent by Wal- 
lace & Sons with their dynamos was a “ plate 
lamp” (Hayes, 95xQ.-99xQ., p. 505); that “a gen- 
.tleman was present during the early tests on behalf 
of the Wallace-Farmer lightand dynamo” (Chase, 
OLx)., }). 169): that this was probably Chas. H. 
Hayes himself, who had construeted the lamp for 
the purpose of the tests (Chase, 62xQ., p. 169, 
Hayes, 98xQ., p. 505.) 

‘* The first thing that we determined in conduct. 
ing the tests was the light which should be used with 
the different machines. We soon found that none 
of the other three lamps worked so satisfactorily as 
the Brush lamp” (Chase, 10 Q., p. 162). ‘* The 
result of experiment, however, quickly established 
the suitability of the Brush lamp as the source of 
light from all the machines, and the same lamp with 
carbons properly adjusted as to size, was used for 
the several trials’’ (p. 904). 

The trials lasted through the Fall. 

The 


result of the trials was that the committee 


recommended the Brush light and one of the Brush 
machines and they were purchased by the Institute 
(Chase, 21 Q., p. 163). The lamp so purchased at 
that time was in constant and satisfactory use at 
the Institute for years after and up to the time that 
it was secured for use in this case where it Is 
now “Complainants’ Exhibit Electric Lamp No. 1. 

Very early in 1878 the general manufacture and 
sale, in a commercial sense, of the Brush lamps of 
the patent in suit was commenced (Brush, Q, 21, 
p. 146). 

In May, 1878, the Brush patent issued. 

In May and June, 1878 the Journal of the 
Franklin Institute published the reports in full of 
the competitive trials of the preceding Fall. Those 
articles are in evidence pp. JOO 02% ). 

ln the Fall of 1878, at the Mechanics’ Fair in 
Boston, the Brush Co. exhibited two dynamos and 
eight lamps ofthe patent. ‘* The lamps were placed 
in various parts of the buildings and used regularly 
for its illumination throughout the exhibition until 
the fair closed.”’ (Slockly 45 W., p. 135: Brush 
39 (.-42 Q., p. 150; Cross 12 Q., p. 126.) 

At this same fair, lha//ace & Sons, of Ansonia, 
exhibited sixteen large plate lamps, running in 
series from a single dynamo machine. (Cross Q. 938, 
DD. 905: Wallace (). Ol. Dp. O67. ) 

‘A gold medal, the highest award offered at the 
fair, was awarded for the successful operation of 
the Brush electric lamps and machines.” (Brash 
42 W.., }). Lb0: Cross 12 \.. }). 1Y6. ) 

In 1878 about 139 of these lamps of the patent 
were sold; in 1879, 789: in 1880, 2342: in 1881. 
7401; in 1882 (when the infringement here com- 
plained of had grown), 7120. (Slockly (). Ds, Dp. 
3c. ) 

The number of carbons sold for use In these 
lamps (two fresh carbons are required foreach lamp 
each night), up through 1882, was over nine million 
elght hundred thousand. 

The first appearance of any competition with the 


Brush Co. in the market was in the Fall of 1878, 
when these same so-called Wallace-Farmer plate 
lamps were offered in the market. This competi- 
tion, however, soon died out entirely. No further 
competition was met with for two years Or more, 
since which time many competing lamps have ap- 
peared, the principal of which is the so-called 
Weston lamp—the infringing lamp—like Complain- 
ants Exhibit, Defendant's New Electric Lamp. 
(Brush 44 Q., p. 150; Stockly Q. 55-62, p. 136.) 


Wallace & Sons’ Achievements. 


Wallace & Sons’ is a joint stock concern, located 
at Ansonia, Conn. (p. 568). They employed, in 1882, 
some eight hundred hands. Their works covered 
three or four acres. They were not as large in 
1876, 1877, (1878, but all along they were building 
and enlarging (p. 568). They manufacture. brass 
and copper goods venerally \p. 568 ). They have 
made various kinds of galvanic batteries and induc- 
tion coils for producing sparks of high tension, 
have worked with batteries for depositing copper, 
have worked for years over dynamo electric ma- 
chines with Moses G. Farmer, have made and sold 
the Wallace plate lampand the Wallace-Farmer 
dynamo, and built a good many dynamo machines 
for depositing metals, viz., nickel, copper, silver 
and cold. ( Wallace. p. 562.) ** I] tried to keep up 
with the literature of the subject,’ said Mr. Wil- 
liam Wallace, the president of the concern (Q. 2, p. 
562). ‘* We now (1882) plate carbons for lights and 
manufacture and cover conducting wires, and a 
good many articles for the supply of electricians.”’ 

This concern was thus infringing the Brush pat- 
ent in suit, No. 196,425, for copper-plated carbons, 
when, in 1882, the president and four of his work- 
men gave their testimony in this case regarding 
the Hayes lamp. (See also Wallace, 74 Q.-81 Q., 
p. 568; 109 xQ.; 114 xQ., p. 570.) The branch of 
the suit on that patent was then being vigorously 
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prosecuted. It was not withdrawn until nearly two 
vears later. 


THe JoHUN BROWNING LAMP OF 1874. 


in 1874, Mr. Godfrey, secretary of the concern, 
brought to the concern, from England, a John 
Browning electric ike lamp. This lamp Is still in 
Mr. Wallace’s laboratory. (Wallace 3 Q., p. 562: 
While 8 Q., p. 555.) This Browning lamp did not 
embody the Brush invention. (See Complt’s Ex. 
Browning Lam). ) 


THe Wruerre LAMPS. 


In the Fall of 1874 Leroy 8S. White, of Water- 
bury, Conn., went to Ansonia for the purpose of 
seeing this Browning lamp and the dynamos that 
Wallace & Sons were building. ‘The lamp struck 
him ‘tas being very complicated.” He told Mr. 
Wallace he thought he could ‘* makea better lamp.” 
Mr. Wallace said tohim: ** IT wish you wonld make 
one.’ He returned to Waterbury and planned ‘and 
built ‘** Defendants’ Exhibit White Lamp No. 1.” 
Mr. Wallace “‘gave it a trial and seemed much 
pleased with it’? ( White, 6 Q., p. 555). White 
said, **‘ lcan make an improvement on that,’ and 
Wallace told him to go ahead ( Wallace, 5Q., p. 
H62). 

By February, 1875), White completed the second 
lamp, ‘‘Defts. Ex. White Lamp No. 2.” Both were 
tried. Wallace says, ** they were the best lamps | 
ever saw up to that time’ (10 Q., p. 563). To White 
he said that **he would like to build some like it’’ 
( White, 14 Q., p.-556). To Mr. Hayes he said, *‘ I 
guess those lamps will do; now, you had better 
make some just like those.” (11 Q., »p. 563). White 
testifies: ‘* Question. Did he say what he wanted 
to do with the lamps which he wished to make‘ If 
yea, what did he say on that point! Avwswer. ,] 
don’t remember of his stating any particular pur- 
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pose, only that he wanted a goodlamp. He at that 
time was paying attention to the building of ma- 
chines for lighting purposes, and seemed to feel 
lame on the subject of a good lamp” (17 Q., p. 
DOG). White. at Wallace's request, prepared work- 
ing drawings from *‘ Lamp No. 2,’’ and in the Spring 
of 1876 the construction of six lamps was begun 
from these working drawings. ( White, 18 Q.-20Q.., 
p. 556; Wallace, 12 Q., p. 563.) 

In May, 1876, the first of the six White lamps 
was built under Mr. Hayes’ direction—Defts. Ex- 
hibit White Lamp (//ayves, 15Q., p. 498). The six 
were built as a part of Wallace & Sons’ ‘“‘Exhibit at 
the Centennial at Philadelphia’ (//ayes, 11 Q., p. 
497). All six were finished prior to Sept. 16th, 1876 
(Hayes, 46 xQ., p. 500; 41 Q., p. 500). Wallace 
thinks ‘‘nearly all of them were”’ at the Centen- 
nial (16 Q., p. 563). Stowell thinks only three 
were there (7 ()., }). 507). The only electric lights 
at the Centennial exhibition were the Wallace & 
Son’s exhibit and a certain Gramme exhibit ( Wa/- 
lace, 50 Q., 5B Q.., p. 566). Chas. Stowell, the chief 
electrician at Wallace & Sons’ (86 xQ., p. 504), was 
sent to the Centennial in charge of the exhibit, and 
remained there (6 Q., p. 507). Mr. Wallace was also 
frequently there (47 Q., 48 Q., p. 566). 

“White Lamp No. l’ (built by White) remained 
in Mr. Wallace’s laboratory up to 1882, when it was 
loaned to Prof. A. K. Eaton, of Brooklyn Hayes. 
118 R. D. Q., p. 560). From Sept., 1875, and until 
1882, it was burned very frequently, ‘* principally 
for experimental purposes in testing dymano ma- 
chines and occasionally for testing carbons” 
(Hayes, 128, 129 R. D. Q., p. 561). 

“White Lamp No. 2°° remained in White's pos- 
session up to 1882. He used it a good many times 
for showing lantern pictures, etc. (Whife, 31 Q., p. 
507). 3 
Of the six White lamps built by Wallace & Sons 
two were still in Mr. Wallace’s laboratory when his 
testimony was given in July, 1882 (15 Q., p. 563). 
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Three had been sold, one to California, one to Bra- 
zil, and one to Cuba ( Wallace, 15 Q., p. 563 ; Hayes, 
54 xQ., 56 xQ., p. 501). These White lamps had 
been used ‘* for producing light,’ ‘* and they worked 
remarkably well.” Mr. Wallace wasin July, 1882, 
still using one in his laboratory—in his ‘* stereopti- 
con or magic lantern—for projecting Images on a 
screen” (Wallace, 17 Q., 18 Q., p. 564). These 
White lamps were used in series at the factory 
prior to the Mechanics’ Fair in Boston in the Fall 
of 1878 ( Wallaee. 58 \.. HY J... }). 567 ). Series 
lighting was an important advance in the art. No 
one of these eight White lamps was ever disman 
tled, apparently, or broken up. With the Wallace 
dynamo ‘‘they worked well” (While, 32 Q., p. 
558 ; 45 Q., p. 559). Says Hayes (100 xQ., p. 505), 
‘*They have been frequently used about our mill 
one in Mr. Wallace’s laboratory—tor illuminations, 
and loaned to colleges and all that sort of thing, 
and have come back several times.’ 
These White lamps embodied the invention of 
claim 2 of appellants’ patent, to wit: the combina- 
‘tion of a clamp and an adjustable stop, ** by means 
of which the carbon points are prevented from be 
coming so far separated as to break the electric cur 
rent and extinguish the light.’ In view, there- 
fore, of the proofs above recited (taken in the Sam 
mer of 1882), which clearly showed that the White 
lamps were prior to Brush’s invention, and were 
used commercially, and were not abandoned, eithe 
as structures oras an invention, the appellants on 
April 6, 1883, filed the disclaimer which is printed 
on page 359 and again on page 899. This disclaimer 
also had to do with claims seven and eight. but the 
part here referred to is the part having to do with 
claims 2 and 3, for claim 3 was perhaps susceptible 
of a construction making it equivalent to claim 2. 
The White lamps did not, however, embody the 
invention of claims 1,3, 5 and 6, as limited by dis 
claimer and construed by the Court below, and 
which is the only invention In issue here now. 


THe Hayes LAMP IN Its PERMANENT Form. 


In the early Summer of 1876 Hayes (who was then 
superintendent of the press room. where Drass goods 
of all kinds, such as lamp burners, etc., were manu- 
factured) undertook the building of a lamp *“‘as an 
attempt toimprove upon’ the White lamp (//ayes, 
6Q.,7 Q..11Q., p. 497). John King (who did most of 
the work on electric lamps that was done in Hayes’ 
shop) assisted in this undertaking (//ayes, 68 xQ., 
69 xQ., p. 502; 73 xQ., p. 508). Between them the 
lamp attained its permanent form during the week 
succeeding Septem ber l6th, 1876, King with Mr. 
Wallace’s sanction and approval making the last 
alteration in it while Hayes was at the Centennial ; 
Hayes on his return testing and approving that 
tinal alteration. ‘* The lamp has remained in that 
condition from that time till now,’’ and it is an ex- 
hibit in this case and known as ** Defendant's Ex- 
hibit Original Hayes Lamp” (//ayes, 11 Q.-138 Q., 
p. 497; 41 Q., p. 500 ; 63 xQ., 67 xQ.-69 xQ., p. 502; 
Wallace. 9) ().-25 (J : }). 564). - 

[n its final and permanent condition the lamp was. 
known about the factory as ‘*the Hayes lamp.’ 
Mr. Wallace wasasked: “ Question. And when the 
Hayes lamp was completed did you regard that 
lamp as a success, or did youn abandon it as an ex- 
periment‘ Answer. | did not abandon it; it wasa 
good lamp and is a good lamp to-day” (67 Q., p. 
567). Mr. Wallace here clearly referred to the 
‘Exhibit Original Hayes Lamp.’ ‘That it was 
known in its said permanent condition as the Hayes 
lamp is clear also from Pudlon, 4 Q.-5 Q., p. 509; 
Paul, 3 ()., p. 510; NSflowel/, 9 Q., )). 507: Wallace, 
92 xQ., p. 569. That it was all (including King’s 
work) considered to be substantially Hayes’ work 
and Hayes’ lamp both by the proprietors and by 
Hayes himself, is clear from the testimony. Mr. 
Wallace was asked: ‘*‘ Guestion. Will you look at 
‘Defendant's Exhibit Original Hayes Lamp’ and 
state how that lamp came to be made’ Answer. 
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Well, Mr. Hayes said he would like to try and 
make a little different lamp, and he did make a 
decided improvement in the lamp.’” The witness is 
here expressly referring to the lamp In its final and 
permanent form—in that form, he says in effect, the 
lamp was a decided improvement on the White 
lamp, which latter was Haves’ starting point to be 
improved upon (11 Q., p. 497) 

This Hayes lamp, thus completed late in Septem 
ber, 1876, was, it seems, never duplicated ( Wa/lace, 
91 xQ., p. 569 As to its use or what was done 
with it after it was completed Mr. Wallace does 
not say a word, and is not asked a question. Pav/ 
said: **[ seen it burning quite a number of times ; 
| should say I have seen it fifty times, without a 
doubt, and perhaps two hundred” (7 Q., p. 510); 
that is, ‘fin 1876 and after that”? (9 xQ., p. 510). 
Pulion is not asked. Stowel/, who was at the Cen 
tennial in 1876, saw the lamp burning once prior to 
his return in November, 1876, to wit, on the ocea 
sion of a visit he made home, either on July 14th or 
July 25th, he cannot tell which (12 Q.-21 Q., p. 
507). He didn’t remember whether or not the lamp 
was then (July, 1876), in its final condition as he 
knew it afterward (11 Q., p. 507). After November, 
1876, he says: “ Had if in my room several years 
and used it hundreds of times; I mean by that the 
room at the factory where we made the machines ”’ 
(22 ()., p. 508). Says Hayes, its builder: ‘lt worked 
better than any lamps that we had in use’ (36 Q., p. 
499): **it was burned about our mill on all ocea 
sions when a light was wanted ; frequently used for 
outdoor work, and up to about the end of 1876; 
after that it was used in the electrical room for test- 


ing machines, carbons, etc., and has been used for 


that purpose, more or less, ever since’ (38 Q., p. 
499). ‘* For two or three years it was in the elec- 
tric room, which was then in the old skirt shop: 
since then it has been in my own room in our fac- 
tory’ (838 xQ., p. 503). 

This is all the testimony as to the use of the com- 
pleted Hayes lamp. 


ptt ican abe he 


~ 
LD 


Now this lamp, as so completed and used, did not 
embody the Brush invention in controversy, and is 
not claimed to embody that invention. Says 
appellee's expert, Frank L. Pope, ‘‘ the clamp now 
in the ‘original Hayes Lamp’ is substantially 
different in construction and operation from the 
clamp D of the patent” (end of 54 Q., p. 654). 
This position is not controverted or denied by ap 
pellants. 

The prior existence of the Haves lamp, therefore, 
in its final and completed form, has no effect to 
anticipate the invention here in issue; and the 
character of use or the extent of use made of that 


lamp is wholly immaterial 


Tue HAYEs-BROWNING LAMPS OF 1877. 


In January or February, 1877, Hayes built a lamp 
* the cheapest form of lamp | conld make; follow- 
ing closely the pattern of the old John Browning 
lamp [of 1874] with a single feed.’ Six or eight 
were built. One or two weresold. Several of them 
were about the mill in 1882, and one in Mr. 
Wallace’s laboratory. ‘This Browning lamp is 
sketched by the witness Hayes at p. 506. It was 
known at the works as ‘* The Factory lamp” (//ayes, 
88 xQ-92 xQ., p. 504; 102 R.D.Q.-103 R. D. Q., p. 
505; 109 R.xQ., p. 506). It does not embody the 
invention in controversy. 


THE KING PATENTED LAMP OF 1877. 


Sometime after the building of the six or eight 
Browning lamps, and before the Fall of 1877 John 
King *‘ constructed a lamp for which he took out a 
patent’? (Hayes, 94 xQ.. p. 504). This is all that is 
proved as to this lamp. 


THe HAayEs-FRANKLIN INSTITUTE LAMP. 


Sometime in the Summer of 1877 Hayes built a 
plate lamp ‘‘ made especially for exhibition.” 
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‘<The device through which the magnet worked to 
lift the carbon has gone from me ; | cannot remem 
ber it: I know it was different from anything else 
we had made.’’ Two cuestions later he remembers 
and describes it. This lamp was exhibited at the 
Franklin Institute in 1877. It is the lamp that was 
sent on there to the competitive trials in the Fall of 
1877, heretofore referred to (Hayes, 99 xQ.-09 xQ., 
p. 505). It does not embody the invention In con- 


troversy. 


INTERVENING EXPERIMENTAL LAMPS 


Between the building of the Browning lamps In 
the early part of-1877 and the experiments in the 
latter part of 1877 ‘‘there was a great deal of ex- 
perimental work on different forms of experimental 
lamps, and on Jablochkolf candles,’’ says Hayes, 
and adds, “these experiments were going on con 
tinually, and it is impossible for me to remember 
uny particular thing, unless there is something to 
fasten it somehow’ (94 xQ., p. 504). The building 
of the plate lamps in 1878 ** was preceded by a great 
deal of. experimenting in the last part of 1877” 
(Hayes, 93 xQ., p. 503). 

Mr. Hayes refers in another connection to still 
another ‘‘experimental lamp” built ‘‘sometime in 
Is78"" (385 Q., p. 499). This 1878 experimental 
lamp was made by King (77 xQ., p. 508). Hayes is 
the only witness who refers to it. He says that a 
certain clamp, which he produces (‘* Defts. Ex. 
Original Clutch’’), and which he says was used in 
that 1878 experimental lamp “ temporarily,”’ is the 
original clamp which was in the Hayes lamp as 
originally constructed—mutilated somewhat, howe 
ever, for the purposes of such 1878 temporary use. 
What of it? The Brush invention is not fora clamp. 
lt is fora lamp, an organized machine, a combina- 
tion of parts. There is no proof as to the combina- 
tion of parts in this 1878 lamp. It is later in date 
than Brush’s application, which was Sept. 28th, 


1877. As bearing on the question of experimental 
use in 1876 of the Hayes lamp as originally con- 
structed, if the 1878 combination was the Hayes 1876 
combination it shows that even at that late day the 
use of that combination at Ansonia was tentative and 
“experimental.” And Hayes takes the trouble to 
say that the use of the clamp in 1878 was not only 
experimental but temporary. So the combination 
was abandoned a second time after a second experl- 
ment. If, on the other hand, the combination of the 
1878 experimental lamp was not the Hayes 1876 com- 
bination. then the exhuming of that ‘* original 
clutch’ from the pile of odds and ends where it had 
been buried for two years, and its mutilation for a 
new use was, in truth, a deeper burial of the old 
idea—a mutilation of the last record. It is, perhaps, 
worthy of passing note that the mutilation of the 
clutch was in the direction of making it more nearly 
in proportions and in leverage like the clutch that 
Brush shows in his patent. The leverage of Hayes’ 
‘original clutel’’ in its original condition was 
exactly the reverse of what it should have been in 
order to succeed practically ; and what King did with 
the clutch in 1878 was to cut off a part of the long arm 
and so reduce the error. But what he did with the 
clutch so changed—what combination he used it in 
what advantage he took of the correction, we do 
not know. And he is not called to the witness 
stand to tell us. Whatever he did in 1878 was, 
according LO Hayes, experimental and lemporary. 
As to this general period from 1876 to the time 
when they began to make plate lamps, Mr. Wal- 
lace said that they were experimenting on various 
kinds of electric lamps; ‘** we had a couple of men 
there, these men wanted to experiment on different 
lamps ; [ allowed them to go on with their experi- 
ments; didn’t know but what they might strike 
something good.’’ Wallace & Sons paid all the 
experise of these experiments (115 xQ.-—120 xQ., p. 


N71). 


The WaLLAcCE PLATE LAMP. 


This seems to have been the first lamp to which 


Wallace was willing to give his name. It was the 


first and only lamp put upon the market by the 
concern. The Wallace plate lamps were first bullt 
in their completed form in April, 1878, after a great 


me 


deal of experimenting in the last part of S77 


a 


(Hare s, 3 xd... }). 504: Wallace. 92 x().-97 xQ.. 


p. 569). They were completed in quantities in 
August, 1878 (//ayves, 110 R. D. Q., p. 508). They 


wéere exhibited and run at the Mechanics Fair, in 
Joston, in the Fall of 1878—sixteen of them in 
series and they were exhibited there in competi 
tion with the Brush lamp of the patent in suit 
(Cross, Q. 93, p. 205). This was the first public 
exhibition of series lighting ( Wa//ace, 61 Q.. Pp. 567). 
Fifty or SIXt\ of these lamps were sold { Wallace. 
26 ().-33 Q., p. 564), some as far as to California 
in Jan., 1879 ( Wa/lace, letter, p. 572). These Wal- 
lace plate lamps were the first competition met 
with by the Brush Co. in the market, but the com- 
petition quickly died out (Brush, (). 44, }. 150); The 
Brush Co. sold 139 of the lamps of the patent in 
1878, and 789 in 1879, and so on. Wallace attri- 
butes his commercial failure to his dynamo and not 
to his lamp (38 Q.-46Q., p. 960; 100 xQ.-102 xQ., p. 
570). The last of the Wallace plate lamps was 
made in Summer of 1881 or earher( Wad/aee. 108 
xQ., p. O70 Since that time the coneern have ex 
perimented a good deal, but wholly with poind 
lamps again, plate lamps being discarded. These 
experiments were going on In 1882 when the testi- 
mony was given. ‘* \Wekeepa man nearly all the 
time working on it’ ( Wallace, 105 xQ.-108 xQ., 
p. O70). 

An effort seemed to be made in the proofs Lo sug’ 
gest ly the witness Wallace that these Wallace 


plate Jamps really embodied the Brush invention 


in issue here ( Waol/ace, 34 Q.-37 Q., p. 565; 92 xq)., 
p. 569: 96 x). 7 x()., D. 570) a adits ili 


was examined on the subject and no plate lamp was 
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put in evidence or any drawing or accurate descrip. 
tion of a plate lamp. Onappellant’s side, however, 
one witness, Mr. Brush, knew the lamp, and testifies 
that the Wallace plate lamp does not embody the 
Brush combination, or have the Brush operation, 
and he gives the reasons why (Brush, xQ. 125, 
p. 159). 

The existence and use of the Wallace plate lamps 
cannot, therefore, avail the appellees in any way. 
In date they come after the issue of the Brush 


patent. and the mere fact thata eluteh or clamp 
} 


was sole part ol thet organization does not even 
tend to show non-abandonment of the Hayes, 1876, 
idea. For the organization of the plate lamps is 
not the Brush organization 

This resumé of the achievements of Wallace & 
Sons, of Ansonia, as evidenced in the record, shows, 
first, the various lamp structures which were 
through those years completed and perfected by 
them, and the treatment and use then severally ac 
corded those various lamps ; and it shows, secondly, 
the fact that no lamp was ever made or used by 
Wallace At Sons. eit hey helore OT SICE hhe dake of 
Brush’ s sure ition. which. bn tts completed and 
PerUetite nl form. f mbod et hie Brush Vi ff nlion i 


controre 184. 


THE KARLY TRANSITION STAGE OF THE HAYES LAMP. 
Ilr WAS AN ABANDONED EXPERIMENT. 


[t seems that early in the history of the Hayes 
lamp (which we have heretofore considered in its 
completed and permanent form and which in that 
permanent form is not even claimed to embody the 
Brush invention) there was a condition or Stage of 
development of the lamp which was substantially 
different from this final and permanent form. 

This preliminary or transition stage of the lamp 
is shown in ** Defendant s Exhibit Duplicate Hayes 
Lamp. This exhibit was made for the purposes 


2) 
of this case by the witness Charles H. Hayes and 
workmen under him early in 1882. 

[t is claimed by the appellants that this prelimi 
nary and transition stage of the Hayes lamp began 
In experiment, rested throughout in experiment and 
ended in abandonment, and that the proof is in- 
sufficient to show anything else, and that therefore 
the defense fails. It is claimed on the part of the 
appellees and was held by the Court below that 
although this preliminary and transitory stage or 
condition of the Hayes lamp was begun in experi- 
ment and rested for a time in experiment and was 
ultimately abandoned for something more satis 
factory, still there was an interval prior to its 
abandonment, during which interval the lamp was 
exhibited and adopted as satisfactory and was em- 
ployed for those purposes which may be described 
as commercial, as distinguished from tests and 
trials of the lamp itself to see how successfully it 
would and did operate. 

[t is clear that the burden of proving the de- 
fense beyond a reasonable doubt was lipon the 
appellees. We contend that the appellees did not 
meet the full measure of that proof which the law 
requires before valuable property rights will be 


struck down. 


Certain facts as to this transition stage of the 
Hayes lamp will not be disputed. 


first. ll bequi ti €Lpel sment, 


Mr. Hayes, the originator of the lamp and the 
chief witness for the defense, says that the building 
of the lamp was ** undertaken as an attempt to im 
proveupon’ the White lamp (11 Q., p. 497). Wal. 
lace, the proprietor, in speaking of the same event 
said: “ Well, Mr. Hayes said he would like to try 
and make a slightly different lamp” (19Q., p. 564). 
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ment. 


Hayes says, “I made rough drawings in the 
middle or latter part of May, 1876; commenced 
building the lamp at once and finished it about the 
end of June following ; tested it, tried it, and made 
some minor alterations and run it from time to time 
when a lamp was needed until the 16th of Septem- 
ber following ~ (11 Q., p. 497). Thus, on Hayes’ 
own confession, the early use of the lamp in its 
transition stage consisted of tests and trials and was 
characterized by alterations. The use referred to 
by the witness by the words ‘‘run it from time to 
time when a lamp was needed” were clearly in- 
tended by him to refer to a use occurring subse- 
quent to the tests, trials and alterations which he 
refers to. And it will be important for: the Court 
to bear this circumstance In mind. 


Thi df. // ullimalely f nded Sfi ahbandonuiie nd. 


Haves says: *‘ During the week sueceeding the 
16th of September the eluteh lifter was taken off 
and the present form of articulated lifter put on” 
(11 Q., p. 497). The lamp as thus changed became 
the Hayes lamp of the character heretofore consid- 
ered. It is in evidence and is ** Exhibit Original 
Haves lamp,’ and is to-day in exactly the same con- 
dition that it was late in September, 1876. It does 
not embody the Brush invention in controversy, as 
has been heretofore shown. The Brush invention 
therefore, even if it was embodied at first, disap- 
peared with this change made during the week sue- 
ceeding the 16th of September, 1876. That Brush 
organization has never since been embodied in any 
electric are lamp by Wallace & Sons, at Ansonia or 
elsewhere, as the proofs herein show. Mr. Wallace 
testifies to the change in the lamp (22 Q., p. 564). 
Appellee’s counsel made one effort to show that 
there was really no abandonment. Mr. Wallace 
was asked (65 Q.-67 Q.. p. 567): 
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‘*Onuestion. When the White lamp was com. 


pleted did you regard that lamp as a success ‘ 


Objected to for form and substance: 


question withdrawn. ) 


Question. When the White lamp was com- 
pleted did you regard that lamp asa success, or 
did you abandon it as an experiment / 


(Same object Cot. ) 


Answer. 1 did not abandon it ; it was a good 
lamp 

Question. And when the Hayes lamp was 
completed did you regard that lamp as a sue- 
cess, or did you abandon it as an experiment ¢ 


(Same objection. ) 


Answer. | did not abandon it: it was a good 


lamp and is a good lamp to-day.” 


If there was any ambiguity about the question, 
that is, as to whether it referred to the Hayes lamp 
in its completed furm or to the Hayes lamp in its 
preliminary or transitory form, there certainly is no 
ambiguity about the answer, which clearly refers 
to the Hayes lamp in its final and completed form, 
and so the testimony is wide of the only material 
question. 


Under the circumstances of this case as thus far 
recited, if was incumbent t(Lpon the appellees, in or- 
der to make good their defence of prior Knowledge 
and use Ly Wallace and his employ és at Ansonia, 
Connecticut, to show by clear and convincing proof 
that the Hayes lamp in its preliminary and transi- 
tion form was after the final tests and trials and 
alterations and before the ultimate abandonment of 
it, in fact used in such a way as to negative the 
presumption of mere experimental existence and 
experimental use which otherwise undeniably arise 
from the undisputed facts. 
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The presumption that the existence and use of 
the Hayes lamp in its early and transition stage 
was merely or substantially experimental arises 
from the fact that up to the time of the adoption of 
the commercial plate lamps by Wallace & Sons in 
1878, the great bulk of the electrical work on are 
lamps done at their establishment in Ansonia was 
essentially ex perimental. 

The same presumption arises from such expres- 
sions of the proprietor as that which he applies to 
the very change in question which ended the ex- 
istence of the Hayes lamp as an anticipation of the 
Brush invention: ‘‘ We were trying everything 


and picking out the hest’’ ( Wallace, a x()., }). 
570). ** These men wanted to experiment on differ- 


ent lamps. lL allowed them to go on with their ex- 
periment; didn’t know but that they might strike 
something good”’ ( Wa//ace 118, R. D. Q., p. 571). 
John King witnessed or assisted in the experiments 
with the Hayes lamp in its oyiginal form, says 
Hayes himself (//7ves, 69 xQ., p. 502). And even 
as late as 1877 ‘‘ there was a great deal of exper'- 
mental work on different forms of the experimental 
lamps.” “ These experiments were going 
on continually, and it is impossible for me to re- 
member any particular thing, unless there is some- 
thing to fasten it somehow” (Hayes, 94 xQ., p. 
04). 

The same presumption of experimental use 
arises from the fact that the Hayes lamp began in 
experiment and that it rested for some time at least 
in experiment. 

The same presumption of experimental use arises 
from the fact that the use was in fact accompanied 
by and resulted in alterations, and that the organi- 
zation was, by a final alteration, in fact ultimately 
abandoned both as a specific structure and as an 
idea for electric are lamps in general. 

The same presumption of experimental use arises 
from the fact that the reason for the abandonment 
of the lamp organization is specifically proved by 
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uppellee’s own witnesses to have been a defect in 
that organization, or what the parties who had todo 
with that lamp at the time considered a defect in 
that organization. Says Mr. Wallace, who shows 
an inclination to belittle the defect: ‘*Mr. King 
thought he could make a little easier motion’ (22 
()., p. 564). ‘I told him to go on and try it’ (24 
()., p. 564). **He said he thought he conld make 
a lifter there that would not be quite so jerky. 
That isabout all there was to it,and in a day or 
two he had it on’’ (265 \J.. p. N64 | 


‘Il never saw any jerkiness about it. That 
was simply what hetold me. He wanted to get 
his trap on it. 

Cross-question. And did yon let him alter 
your lamp to remedy a difficulty which you did 
not believe existed ? 

Answer. He did So alte) it It Was S80 
simple that | allowed it to be done, and there it 
is upon the lamp. We were trying everything 
and picking out the best’ (98, 99, xQ., p. 570). 


Haves, who received rhe credit of vetting up the 
original form of the Hayes lamp, which turned 
out to be of such importance to appellees in this 
case, shows a _ similar tendency to belittle the 


change. He says: 


‘This change occurred during my absence 
while | was at the Centennial. On my return 
i tried the lamp and found it about the same 
as before in action, and the lamp has remained 
in that condition from that time until now.’ 
(11 Q., p. 497.) ; 


C'TOSS8 question You say that in September 


the cluteh lifter was taken off and the present’ 


form of articulated lifter put on. What was it 
about the lamp or the way it behaved which led 
to this charge / 

Answer. The change was made by one of 
the workmen with the idea that it would 
make a more perfectly working lamp. 
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(O88 question. W hat was the supposed im. 
perfection about the working of the lamp as it 
Was / 

Answer. lt was an imperfection common to 
all lamps of a similar kind not being us sensl- 
tive to the changes of the current as desired. 

('yORS8 question. How did this want of sensi 
tiveness show itself / 

Answer. By some unsteadiness of the light, 
caused by the lamp not answering promptly 
enough to the changes in the current. 

{ FOSS question By answering to, you refer to 
the feeding of the carbons ¢ 

Answer. Yes, sir.’ 63 xQ 66 x()., p. HOY. ) 

* Cross-question you Say that when you 
came back from the Centennial you found your 
lamp with Mr. King’s articulated lifter on it 
worked just about as well as with the clutch 
lifter; did Mr. King agree that it didn’t work 
nh better / 

Answer. | think his opinion was that his 
was a slight improvement.” (81 xQ., p. 503.) 


[tis entirely clear from this that the abandonment 
of the original organization in the Hayes lamp 
was in an effort to improve the lamp, to improve 
on that organization, and was prompted by defects 
(whether real or imaginary is not material) Stlp- 
posed to exist in the Hayes lamp in its original 
form. Clearly the abandonment of the original 
organization was suggested by the recognition of 
defects and was for the betterment of the structure, 
and although it seems to have been suggested and 
worked out by the assistant King, still Hayes and 
King were in one common employment, working to 
gether as one, with one common end, and the joint 
employer, Wallace, authorized the abandonment 
and accepted the substitute, and Hayes himself, on 
his return from the Centennial tested the new lamp 
and accepted it as his own, and none of them ever 
reproduced the other in practice or ex periment. 
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All of the witnesses seem to make hHhttle of this 
change in the lamp and in fact almost to ignore it. 
Manifestly the identity of the lamp in their eyes re 
sided in other peculiarities than any connected with 
the invention here in controversy. They saw the 
original organization disappear from the lamp with- 
out protest and almost without remark, and indeed 
apparently with entire satisfaction, and none of 
them ever reverted to it. And nearly all the wit 
nesses speak of the lamp before and after this 
change without making any distinction between the 
two phases of its existence, and particularly is this 
true when they speak of the wse of this lamp, as we 
shall see later on. Both counsel and witnesses 
mingle the early use of the lamp witli its later use 
ina such a way that it is impossible to tell which 
they are referring to. 

This presumption of experimental use and ulti 
mate abandonment of the idea as well as of the speci- 
fic lamp structure arises also from the general 
history of the achievements of Wallace & Sons in 
this art from 1874 to 1879, and of the contrasted 
achievements of the Brush Co., both of which we 
have heretofore recited at some length. 

lt arises from the fact that some of the lamps 
gotten up by Wallace & Sons were patented, 
although never otherwise developed (see King 
patented lamp of 1877), whereas no effort seems 
ever to have been made to patent the Hayes lamp 
in either of its forms. 

lt arises also from the facts showing the com pett- 
tion and rivalry between the Brush lamps of the 
patent and the lamps made by Wallace & Sons, 
both on the oceasion of the competitive trials at the 


Franklin Institute in Philadelphia in the Fall of, 


1877 (the result of which was a full report and deci- 
sion of the committee in favor of the Brush lamp 
and dynamo) and on the occasion of the competitive 
exhibitions at the Mechanics Fair in Boston in the 
Fall of 1878 (where the Brush Co. were awarded a 
gold medal, the highest award). On none of these 
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occasions was any claim made by Wallace & Sons, 
or by any one representing them that they, Wallace 
& Sons, were really the inventors of the Brush 
lamp. They heard the Brush lamp claimed as 
Brush’s invention and they doubtless knew of its 
being patented to him in May, 1878, for William 
Wallace says he kept up in the literature of the 
art. They saw Brush prevailing as against them in 
public trials and getting credit as the inventor 
of the apparatus. They saw the Brush Co. commer- 
cially successful in the market with this lamp, 
where they met only failure, and vet they made 
no claim, they entered no protest, they did not 
raise their voice to Sa \ that they and not Brush in- 
vented that lamp. Nor, although they were making 
lamps for the market did they pretend to make the 
Brushlamp. The pending suit was begun, volumi- 
nous answer was filed, and yet it was not until a 
vear after the suit had been in progress, to wit, 
when the second amendment to the answer was filed, 
on or about November 13, 1881, that appellees un- 
earthed the facts, or that any reference was made by 
anybody to this alleged prior use, or any claim was 
set up against the Brush patent 


All of the se facts rais ing pre sumptions of exper i- 
mental use of the Hayes lamp in its original form 
in 1876 reinforce cach other and together create 
such a probability against any other sort of use of 
the lamp in its early days that the presumption can 
only he OTe rth POW vi hy ole (7) and CONTINCTNG proof, 


proof adm iting of Jip Te gsonable doubt. 


Now, what has been proved in the case as to the 
character of such use as was made of this Hayes 
lamp in its temporary and transition stage prior to 


September 16. 1876 ¢ 


Mr. Hayes, the chief witness for appellees, says: 
‘| tested it, tried itand made some minor altera- 
tions and Le TL it from Lave lo time wher a lamp IPUS 
needed until the 16th of September following” (11 


()., p.497). It is clear that Mr. Hayes means here to 
say that the use he made of the lamp was at first 
experimental, and contined to be experimental until 
the minor alterations he refers to were completed. 
Now. when was the last of those alterations com. 
pleted? Mr. Hayes himself specifies what the altera- 
tions were. and when the last one was made. He 
savs that when the lamp was first completed so as to 
burn it had no spring in itof any kind: thatsome.- 
where within one or two weeks thereafter he put in 
a spring behind the lever which supports the mova- 
ble armature, and that lateron and ‘* in September, 
1876,”” he altered the position of this spring to that 
shown in the Defendant’s Exhibit Duplicate Hayes 
Lamp (28 Q., 31 Q., p. ¢98.) When in September 
1876 The exact date does not appeal After these 
minor alterations were completed, to wit, at some 
unspecified time “in September, 1876," the lamp was 
in the condition shown in Defendant's. Exhibit 
Duplicate Hayes Lamp. Up to that time it was not 
in that eondition. It seems clear that when Mr. 
Hayes says “ wasrun from time to time when a lamp 
was needed until the 16th of September following, 
he refers to the use of the lamp when it was in the 
form shown in Defendant's Exhibit Duplicate 
Hayes Lamp. How short or how long was this 
period, ce wit. hetween ** September, IS76."° fina 
‘September 16, 1876/4" During that undetermined 
and unproved period, says Hayes, the lamp was run 
from time to time asa lamp was needed. It is en 
tirely safe to take these dates as testified to by Mr. 
Haves, for they are in the nature of admissions 
against his pride and against his interest. He him- 
self characterizes his use of the lamp prior to the 
making of these minor alterations as tests and trials 
which can mean nothing but tests and trials of the 
lamp to see howit would perform. Even without 
this admission of his the fact that alterations were 
made, no matter how minor they were, would indi- 
cate, and under all the circumstances practically 
prove, that the use up to that time at least was ex- 
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perimental. Right here let us consider fora moment 
one other date sworn to by Mr. Hayes which seems 
to give a life of about two and a half months to the 
lamp in its original form, namely, that he finished 
his lamp in its original form about the end of June. 
He reaches this conclusion not from any records he 
made or refers to, but from reusoning as to the 
Centennial and as to certain White lamps which he 
was building, and as tothe time it must probably 
have taken him to build them and it, ete. (11 Q., p. 
497: 41 Q., p. 500 But, we submit, it is just as 
likely to have been the end of July as the end June 
when this lamp was first finished in its primi- 
tive form. Mr. Hayes swore toa number of dates 
in the course of his examination and cross examina- 
tion. Three of these he was asked to verify from 
records ane he did Si). with the result of finding 


himself several months out of the way in each in-. 


stance. He had sworn postively that he first saw 
the White lamp about January, 1876. (16 Q. 

20 @., p. 498.) Verification showed that he 
had first seen if in September, IST (117 
R.D.Q., p. 559, 130 R.D.Q., p. 561.) He had 
said, on Mav 16th, 1882, that the Defendant’s 
Exhibit Duplicate Haves Lamp WiiS completed by 
him about six weeks previously (39 Q., p. 500). On 
reference to his record book he found that the 
lamp had been completed fifteen weeks previously 
(43 Q., p. 500). This was a cireumstance that oc- 
curred within two or three months of his testifying. 
He had said that the first plate lamp was completed 
in August, 1878 (108 R.D.Q., p. 506). His reeards 
showed that some of these lamps were completed in 
April, 1878 (110 R.D. Q., p. 508). So, when this 
witness is Swearing as to dates without record cor- 
roboration it is insufficient In and of itself to prove 
anything accurately. It happens that Sfowel/ from 
his diary is able to say that he was in Ansonia 
either on the 14th or on the 25th of July, 1876, and 
he remembers to have seen on one of those occasions 


this Hayes lamp burning at the factory. He is un- 


SA A * ARC OT A CLLR OM 


. 
>) 


able to say on which of these two occasions it was, 
and although he was the head electrician of Wal. 
lace & Sons at that time and had charge of Wallace 
& Sons’ electrical exhibit at the Centennial, he is 
unable to say what the construction or organization 
of the lamp was at that time (Sfozwel/, pp. 507, 508, 
particularly 11 Q.-15 Q.). | 

Wallace himself does not pretend to give any 
date for the beginning of this Hayes lamp, except 
that it was somewhere about the time of the Cen 
tennial (19 @.-22 Q., p. 564) 

Pullon, a workman, says as a simple feat of 
memory, without record or anything to fix it by, 
‘late in the Spring of 1876 or early in the Sum 
mer’’ (p. 509). Paul, in the same general way 
says: ‘‘I first saw it burning the middle of July, 
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1876; I wouldn't say to a day, but about that. 


time’’ (p. 510). It may, therefore, be considered as 
proved that the lamp was originally completed so 
as to burn, at least as early as July 25, 1876, Stowell’s 
latest record date, was tested and tried, and those 
minor alterations referred to made in it during the 
interval between July 25, 1876, and some time In 
September, 1876, and at a still later date, to wit, 
September 16, 1876, was improved and altered out 
of the region relating even remotely to this case. 

Hayes’ further testimony to the character of the 
use during that short interval which succeeded 
the minor alterations of September, 1876, and pre 
ceded the vreat alteration of September 16, 1876, 
is as follows (p. 499): 


38 VY. State about what use was had of this 
lamp, both before and after the alteration in 
the feed, that is, where it was burned, and on 
what occasions, from the time it was finished, 
in the end of June or the beginning of July, 
1876. down to the present time ? 

‘* Answer. It was burned about our mill on 
all occasions when a light was wanted: fre- 
quently used for outdoor work, and up to 
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about the end of 1876: after that it was used 
in the electrical room for testing machines, car. 
bons, ete., and has been used for that purpose 


more or less ever since.’ 


Itis to be observed that this does not distin 
guish between the use of the lamp prior to the 
creat alteration of September, 16th, 1876, and the use 
ofthe lamp after that alteration. 7'he question put by 
appe llees’ counsel blended. these two th ings in one. 
As we have seen the use of the lamp in.its final 
and permanent form is of no consequence here. 
The answer of the witness does not therefore help 
the appellees. While it may show a practical use 
of the lamp in its final and permanent form, to wit, 
late in 1876 and after 1876, it does not show or tend 
to show that there was any use of the lamp other 
than forthe purpose of seeing how the lamp would 
work, prior to September 16, 1876. To the contrary, 
the circumstance that counsel apparently did not 
dare to ask separately as to the character of the use 
at the two different periods of the lamp’s history 
bears strongly the other way, as does also the fact 
that the witness does not himself presume to separate 
the two periods. On cross-examination, as we shall 
see in a moment, the witness did appear to separate 
the first period from the later period, at least the 
questions appear to do so; but we ask the Court to 
note at this point that direct question 38, just 
quoted above, propounded by appellees’ counsel, 


gave the bent or turn to the witness’s mind in the 


direction of lumping or grouping or confusing the 
two periods. 

On cross-examination the same day Mr. Hayes 
testified as follows (p. 501): 


“57 xQ. You say that after getting your 
Hayes lamp built, about the end of June, 1876, 
trving’it and making some minor alterations, 
you ran it, from time to time, whenever a lamp 
was needed, until the 16th of September fol- 
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lowing. Did you always have it in the same 


room during those months or move it about / 


A. It was moved about and burned in differ 
ent places—in the mill and outside—and it was 
also burned in our other shop occasionally. 

58 xQ. What do you mean by the other 
shop / 

A. It wasa shop known as the skirt shop, the 
third floor of which was used for an electrical 
shop. 

DY xt). How were the mill and skirt shops 
ordinarily lighted—by gas ¢ | 

A. By gas. 

60 x), Qn what occasions did you tse the 
lamp out of doors ¢ 

A. The lamp was used out of doors on several 
occasions; when gangs of men required light 
unloading freight from railway cars: digging 
for some work connected with the water power. 
lam unable to specify positively any particular 
date, but have il veneral recollection of being 
frequently called upon to make a light for some 
such purposes. 

61 xQ. Did you use it sometimes to test 
dynamos with in June— September, 1876 ? 

A. I think not during that time. 

62 xQ. What other use did you put it to 
during those months, excepl the oceasions out 
of doors which you have mentioned ¢ 

A. It was used about the mill, more partic- 
ularly around the muffles, on occasions when 
it was hecessary to work during the evening.” 


These are the answers on which the decision of 
the Court below was based and it is the only testi; 
mony in. the case even tending to show other than 
experimental use of the Hayes lamp during its 
early and transition condition, and is wholly un- 
corroborated by any other witness or by any other 
evidence of any kind, record or otherwise. 
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Now, we note in the firs? place that the facts here 
stated by the witness came ont for the first time on 
cross-examination. Does that add to or detract 
from their reliability’ We think the latter. Were 
those facts wilfully suppressed on the direct-ex- 
amination either by counsel for appellees or by the 
witness‘ That seems improbable. The facts if 
true were crucial and the witness was clearly doing 
his best for the defense. His own reputation and 
pride were at stake, as a rival and alleged prior in- 
ventor to Brush, and the interest of hisemployer was 
at stake, for Wallace & Sons were at that moment 
infringing one of the patents in suit, to wit, the car- 
bon patent. 

Were these facts an UAL } thought on the part of 
the witness, never communicated to appellees’ 
counsel and not in the witness's mind until the 
cross-examination was entered upon? If they were 
such an afterthought, it seems to us to detract 
from their reliability. For this witness and prob. 
ably the other witnesses had had this matter before 
them for six montlis before they went on the stand, 
and they doubtless conferred with each other about 
it and with appellees’ counsel. This is not only 
what would naturally be done in the progress of 
investigating the defence by appellees’ counsel 
before setting it up in the answer, but it directly 
appears to have been the case from one of Mr. 
Haves’ oWn answers, where, in apologizing for an 
error he had made ‘tn respect to a White lamp, he 
said (180 R.D.Q., p. 561), **L wish to correct the 
answer by saying that the White lamp was not par- 
ticularly in my mind at the time. My attention 
had not been called to it previous to my examina- 
tion.’ The other subjects of his examination had 
evidently been previously called to his attention. 
Moreover he built the reproduced Hayes Duplicate 
Lamp for appellees’ counsel, finishing it on Feb- 
rnary 2, 1882, three months before he was called to 
the stand. The building of this lamp must have 
yiven rise to considerable intidental discussion of 
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the whole matter among the witnesses who were to 
be called to the stand. We therefore submit that 
if the facts first stated by Mr. Hayes on cross-ex- 
amination first came to his recollection between the 
time of his direct examination and the time of his 
cross-examination on the same day, May 16, 1882, 
such recollection is not reliable. Certainly when 
uncorroborated it is not sufficient to overthrow val- 
uable property rights upon. The third and only 
other possible supposition is that the natural an 
tagonism between a witness and cross-examining 
counsel carried the witness further in his statements 
and assertions than in his more careful and his 
calmer moments he was willing to go. So much 
for the circumstance that these facts only appear in 
the cross examination. 

We note in the second place that the CTOSS-q les 
tions limit the period inquired about (at least one of 
them does) to the period of use of the Hayes lamp 
preceding September 16, 1876. We have no doubt 
thatin the mind of the cross-examiner all of the ques- 
tions were intended to be limited to that period of 
time and were sharply so limited in his mind. But 
we are not so certain about the witness. We are 
not so certain that the witness noticed the limitation 
of time in this question, or, if he did notice it, 
that he was careful to limit his answer to that period 
of time. It does not seem to us entirely clear that 
the witness meant to make the assertions other than 
as applying generally to his lamp, irrespective of 
any consideration of prior tO or subsequent tO 
September 16, IS76. None of the “HSWATS make 
any reference to the time limitation contained in 
the first question of the series. That the witness 
had that limitation sharply in his mind when 
he answered the questions is merely an inference. 
Lawyers and judges are accustomed to make sharp 
mental distinctions founded upon the accurate use of 
language, because that is their business; but a 
mechanic, such as Hayes was, whose talents and 
training lead in other directions, does not always 
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comprehend or. understand language SO sharply. 
This is a matter of common experience. Indeed 
there are indications in the answers themselves that 
the witness had not remarked the time limitation 
of the question or had taken it to inelude both 
periods of time as the questions of the direct ex- 
amination had done. For he says ‘‘it was also 
burned in our other shop occasionally’ (meaning the 
electrical shop or room). Now in his answers on di- 
rect examination when the two periods were blended 
in one question, he had said that the lamp was * fre- 
quently used for out-door work, and up to about 
the end of 1876: aft-r fhat it was used in the 
electrical room.’ Question 61 of the  cross- 
examination was shorter, and the  ¢imitation 
in date was therefore presumably more prominent, 
and the answer of the witness seents to indicate that 
he took into account the date in answering. It is to 
be observed, however, that as to that question and 
indeed as to 62 xQ. also, the date includes a period 
subsequent to as well as prior tothe 16th of Septem- 
ber, 1876—ineludes in fact as long a period during 
which the lamp was in the condition shown in De- 
fendants Exhibit Original Hayes Lamp, as it does 
a period in which the lamp was in the condition 
shown in Defendants’ Exhibit Duplicate Hayes 
Lamp, the latter having been used only during an 
unproved period between “in September, 1876" and 
‘September 16, 1876.” and the former extending 
from about the 16th of September, 1876 to the end 
of September. The answer to 62 x()., applies as 
much to the latter half of September as to the first 
half. Again, the general character of the uses 
specified by the witness in his answers to the cross- 
questions, when compared with his answer to direct 
Question 38, also suggests that he had the same 
general interval and uses in his mind when he 
answered both sets of questions—to wit, the general 
use of the lamp ‘irrespective of the 16th of 
September, 1876, and so not necessarily before that 
date. 
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In the /Lird place weask the Court to take all the 
answers of the witness towether. Kven on the as- 
sumption that the witness was making the time dis- 
tinction sharply in his own mind and intended in 
his cross-examination to speak only of the incidents 
occurring prior to September 16, 1876, what does 
if all amount tO ¢ The witness SaVs he Js 
unable to specify any particular date. It is just as 
evident that he is unable to specify any particular 
event. He seems to us to sum the whole matter up 
when he says: ‘‘lam unable to specify positively 
any particular date, but have a general recollection 
of being frequently called upon to make a light for 
some such purposes’” (60 xQ 

A witness never falls back in that way ‘* upon 
general recollection” if he is able definitely to re- 
mem bet any one single thing of the things inquired 
about. We regard this as a confession that all lis 
specific assertions are not his recollection, but are 
his own inferences as to what he considers were 
probably the facts, judging from his. ‘general expe 
rience and mode of treating new lamps at Wallace & 
Sons. And when hesays ** forsome such purposes " 
it is a virtual confession that he is not testifying 
from positive recolleetion \\ hen he Sp cifies definite 
purposes, but only from general inference and 
probability, and it seems to us, moreover, a definite 
confession that perl haps he is mistaken in his specl- 
fic statements, but what he wants the Court to un- 
derstand is that if they are not specifically true 
they may be taken as samples of the real facts. He 
has a general recollection of being called upon 
frequently to furnish a light for some such pur 
poses. We submit that this is not the kind of tes 
timony on which to defeat a patent. We submit 
that it is the witness’s own summing up of all he 
can remem ber on the subject and is his own declara- 
tion that any more specific statements he makes 
elsewhere are to be understood as being mere infer- 
ences from his veneral recollection. 


We will show directly that these iwo oO} three 
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answers of Mr. Hayes are practically the only testi 
mony in the case on this subject and that as to the 
facts here specifically sworn to by him he stands 
uncorroborated. 

We suggest a fourth consideration to the Court 
in dealing with this cross-examination of Mr. Hayes, 
and it is this, that the recollection of the witness 
being on his own confession me’. general recollection 
and the specific instances of use which he specifies 
being mere samples of the uses which he thinks he 
probably put the lamp to, it is not at all difficult to 
believe and it is not at all unreasonable to believe 
that the witness, with entire honesty of purpose, has 
confused the use of this lamp in the earlier 
period with the use of the lamp in the later 
period, or has coufused the ise of this lamp 
with the use of other lamps We will see 
that other witnesses, Paul and Wallace, did 
in fact exactly that thing. We have seen how ap- 
pellees counsel, by the direct questions, seemed to 
leadup to just that confusion. We have seen how the 
final alteration which King made in the lamp was 
taken little account of at the factory by Hayes or by 
anybody else, was not an epoch in the life of the lamp 
that anvbody there seemed to note or mark as of 
any consequence. The lamp of Mr. Hayes was 
manifestly the same lamp afterwards as before 
to Mr. Wallace and to all the employes. It 
was the Haves lamp. There is nothing in the 
nature of the final alteration made by King or in 
the circumstances attending it which would canse 
the witnesses to separate in their minds for any 
purpose the period preceding that alteration from 
the period succeeding it; that separation in their 
minds was, it seems clear to us, a wholly artificial 
separation, never made by them practically until 
this Case. where the specific questions of counsel 
drew their attention to it and forced them to make 
it. The lamp looked the same externally after the 
alteration as it did before,and indeed the only change 
was in a partly concealed and internal part of the 
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mechanism. We deem it extremely probable that 
none of the witnesses as to these facts, which occurred 
six vears before their testimony was given, can be 
deemed reliable, when they attempt tO swear as CO 
the different uses of the lamp at these two different 
periods, especially when it is mere general recol- 
lection of uses **for some such purposes,”’ as the 
witness specifies. And the possibility and indeed 
probability of confusion and error Is increased by 
the history of the two or three succeeding years at 
Wallace & Sons, when so much experimenting was 
done, when so many different lamps and so many 
different forms of lamps were made, all of which 
were undoubtedly more or less tested about the 
factory, and this could be illustrated by observing 
how very similar all the uses specified by the wit- 
nesses of the different lamps are to each other. 
Kach lamp seems to have separately done all the 
lighting about the mill 

We note in the fi/¢@/ place that during the period 
in question, to wit, the few days or weeks prior to 
September 16, 1876, or between June and Septem- 
ber 16. 1876. as the appellees insist. there were. 
according to the evidence, at least tive other electric 
are lamps about the factory of Wallace & Sons, all 
of them admittediy commercial in structure and 
finish, to wit: the John Browning Lamp brought 
by Mr. Godfrey from England in 1874; the White 
lamp (Defendants Exhibit White Lamp No. 1), 
the first one built Di Mr. White, and three of the 
White lamps built by Wallace & Sons under the 
direction of Mr. Hayes from the drawings of De.- 
fendant's Exhibit White Light No. 2 furnished by 
Mr. White. Six of these White lamps were built 
by Hayes, and only three of them turned up at the 
Centennial, so that there must have been three lefe 
in Ansonia. Now with these five perfected lamps 
ready at hand to be used about the mill whenever 
a light was required, is it reasonable to suppose 
that the new Hayes Jamp would be used whenever 
alight was needed, the new Hayes lamp which was 


— nn ne eo oe 


ST iendteciniiasionin 


being altered from week row eek untle ss that lamp 
Main Re lect d bo do Lhe ia } fii imarily lo Ne what 
it could do any way and how it would behare, 
and only incidentally for the purpose of giving 
light? It is not probable that all of these other 
lamps were entirely neglected through that period, 
and how in any event can the witness possibly 
recollect whether or not it was the one or the other 
of the three or four or five lamps that was used 
when a light was needed, and we have nothing 
but his bare recollection 

We note again in the szath place that a use may 
be primarily and substantially a test of the lamp 
structure, although incidentally utilized as a light 
giving source during the progress of the tests. This 
doctrine has been several times distinctly stated 
and applied by this Court, to wit, that the cireum 
stance that practical or commercial advantage is 
taken of the test of a machine incidentally LO 
the test does not stamp the use as acommercial use. 
On the contrary, such a use is an experimental use 
and the carrying on of that experimental use that 
tests the capacity of the machine under practical 


conditions, that is, in doing practical work, is the 
best sort of test, and not infrequently the only sort 
of reliable test. that can be applied to a machine. 
To illustrate: If, forinstance, the foreman of a gang 
of laborers unloading a freight car at Wallace & 
Sons is overtaken DD darkness, and, going to the 
superintendent, Hayes, asks him to furnish them a 
light for an hour or two, and Hayes, who 
has just been getting up a new lamp and 
trying it and making alterations in it, is desirous | 
of seeing how it will work, how it will take care of 
itself for an hour out of doors, whether it will do 
the work at all under these conditions or not, and 
with the idea of killing two birds with one stone as it 
were, sends out his new lamp tothe place and 
sets it up and starts it. agoing, this, we submit, 
is an experimental use within the cases and not a 
commercial use, which will defeat a patent. This 
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assumes that detailed and corroborative proof of 
such use has been made, of course. In the present 
case we submit that there has been no sufficient o1 
reliable proof even of such mixed use as that, or if 
the Court thinks otherwise, we submit that under 
all the circumstances of the case, the use must have 
heen such a mixed use, substantially ex perimen- 
tal in purpose and character as it was experimen 
tal in result, that is, whatever the uses were they 
ended in alterations every time. The proposition 
of law here referred to and relied upon was stated 
in the case of Smith & Griggs Mfq. Co. vs. Spraque, 
123 U.S., 249, 256, and was applied in Hlizabeth vs. 
Nicholson Parement Co... 97 UU. S.. 126. 

We submit that the specific statements made by 
Mr. Hayes, even if accepted as literally true, are 
entirely consistent with a use of the lamp at the 
period in question which was substantially experi 
mental within the meaning of the cases, although 
at the same time and incidentally work may have 
been done of a practical character. Mr. Hayes no 
where says that the use of this lamp up to September 
16, 1876, was other than substantially experimental! 
in purpose, that is to say, to see how the lamp 


would dothe work that it was set to do. 


This being the testimony of Hayes on the subject, 
how did appellees corroborate him or attempt to 
corroborate him’ Not by any records. The repair- 
ing of the water power referred to by him could, 
in all probability, have been determined as to its 
date from the books of Wallace & Sons in some 
way, and if if turned out to be some time within a 
month or two prior to September 16, 1876, well and 
good, the witness would be corroborated and his tes- 
timony strengthened. If, on the other hand, it 
turned out to be inthe Summer of 1877, for instance, 
instead of the Summer of 1876, that item of use would 
be definitely dispose L of. But nosuch help Is given 
the Court. No effort was made to identify any one 
single use specified by Hayes either as to facts or as 
to dates, 
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William Wallace, the propel letor, who might reascon- 
ably be supposed to have Known, or to beable to say 
whether or not Hayes’ lamp wasusedf Mr. Hayes 2 at | 
seems to say it was, is absolutely silent on the sub- 
ject,—was not even asked a question on the subject. 

‘The conclusion ts inevitable that if he recollected ° 
anything at all about it his recollection was of such 


a nature as not to be of service to appellees. 
He does not say that the lamp in its original con- 
dition prior to September 16, 1878, was a perfect 
and completed and satistactory and necepted struc- 
ture, set down as it were among the achievements of 
the concern, and so used commercially as a light- 
giving Jamp. If such were the fact Mr. Wallace 
was the witness to prove it by. He was the man to 
say whether his workmen on that Hayes lamp had 
accom plished any thing prior to September 16, 1876, 
or were then merely experimenting round it, trying 
to get it into satisfactory shape. Appellees’ counsel 
asked Mr. Wallace a leading question on the snb- 
ject, grossly leading both in its connection and in 
its form and substance, a question which appellees’ 
counsel doubtless intended to apply to the earher 
transition condition of the lamp, as it existed prior 
to September 16. The answer must have. been a 
disappointment to them, for they did not dare to 
approach the subject so closely again. The ques- 
tions and answers referred to are (65 Q.-67 Q., 
p. 67): 
‘$65 Q. When the White lamp was completed 
did you regard that lamp as a success / 
Objected to for form and substance. 
Question withdrawn. 
66 Q. When the White lamp was completed 
did you regard that lamp as a success, or did 
you abandon it as an experiment / 
Same objections 
A. I did not abandon it: it was a good lamp. 
67 (). And when the Hayes lamp was com- 
pleted did you regard that lamp as a success, or 
did you abandon it as an experiment / 
Same objections. 
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A. I did not abandon it: it was a good lamp 
and is «a good lamp to-day.” 


The witness speaks only of the Hayes lamp inits 
permanent completed form, “and it Is a goog 
lamp to-day.” This witness attempted to corrobor 
ate himself by records only as to one fact, namely, 
as to acertain sale of alamp to California. He said 
it wasa White Lamp. The records showed it to be 
a Plate Lamp. This is suggestive. (47 Q., p. 563, 
S8 xQ)., }). 569, Wallace letter. }). 72. ) 


Charles Stowell was head electrician at Wallace 
& Sons through these years, up to 1879 or 1880 ; 
Hayes not being in that department until 1880 or 
I88l. Now Charles Stowell remembers seeing this 
Hayes lamp burning either on the 14th or 25th of 
July 1876, on the occasion of a visit home from the 
Centennial. He was spending the summer at the 
Centennial in charge of the Wallace & Sons Exhibit 
there, including three White lamps and Wallace's 
dynamos. He says he saw the lamp burning out of 
doors. And that it burned as well as it did after 
wards, so far as he could see, that is, after Novem- 
ber, 1876, when he returned from the Centennial. 
Now here is aspecific instance of the burning of the 
lamp at the proper date so far as merely being prior 
to September 16, 1876 is concerned, specifically re 
membered by the electrician of the place—an ex- 
cellent opportunity, the best possible sort of Op- 
portunity, one would say, to show that the lamp 
was being put to commercial uses at that time. 
What was the lamp doing when Mr. Stowell saw 
it burning out of doors? Was it being tested o1 
was it being used commercially ¢ Mr. Stowell does 
not tell us. His entire deposition consists of 25 ques 
tions and answers printed on about a page and a 
half of the record, and is substantially all included 
in what has been stated above. It is scarcely con- 
celvable, seeing that Mr. Stowell remembers the 
circumstance of seeing the lamp burning and is able 
to identify what lamp it was that was burning, it is 
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scarcely conceivable we say that he should have 
absolutely forgotten every other circumstance con- 
nected with its burning. The inference is very 
strong that what Charles Stowell did recollect was 
not of such a nature as to help the appellees in 
their struggle to show c mmercial ise, There is 
here therefore a corroboration, by silence as it were, 
of the understanding we enlarged upon above of Mr. 
Hayes’ 11th answer in direct examination where we 
understood him to admit that all the uses of the 
lamp made prior to the alteration of the position of 
spring *‘in September, 1876°’ were tests and trials 
of the lamp. Doubtless it was one of those tests or 
trials of the lamp that Stowell saw. 

In connection with Stowell’s deposition we wish 
to call the attention of the Court to his answer 
to 11 Q., p. 507, the Court bearing in mind 
that he was the electrician at that time and sup 
posed to know more about the subject probably 
than anybody else, unless perhaps Mr. Wallace 
himself, 

**11 Q. Do you remember whether or not it 
had the feed it now has the first time you saw 
it( Counsel refers to the exhibit marked ** Origi- 
nal Hayes Lamp ” 

‘A. No, sir. I remember the date of the 
time when I saw it.”’ 

He didn’t remember the construction of the lamp 
at that time. Probably he didn’t observe it, and in 
fact this witness, the head electrician of the place, 
doesn’t seem ever to have known anything about 
the Hayes lamp in its early transition stage. 
Wallace was coming and going to and from the 
Centennial. Stowell himself was visiting his home 
back and forth. Hayes went to the Centennial. It 
is strange how it happened that the head electrician 
never learned anything about the early transition 
stage of the Hayes lamp if Hayes or Wallace or any 
of them considered that condition of the lamp a 
matter of any importance at all. 

The fact that Stowell did not know or see how the 
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lamp was constructed when he saw it in July, 1876, 
leads us to make a remark that may be of conse 
quence. The parts of that lamp were concealed, that 
is to say, the essential moving parts, to wit, the carbon 
holder and the clamp, so far as it co-operated with 
the carbon holder, and we doubt whether anybody 
Was at that time acquainted with the construction 
of its parts except the men who built it and perhaps 
Mr. Wallace. So far as appears the construction 
of the lamp in its early transition stage may have 
been an absolute secret, and certainly its use around 
the mill would not instruct anybody any more than 
it did Stowell how the lamp was constructed, even 
if it ever were so used around the mill. The ex- 
hibit in evidence has had to have a window cut in it 
so that the Court can see. Without that window 
the Court couldn’t see what was in there or what 
was going on in there. 

Pullon gives a short deposition of 11 questions 
and answers printed on one page of the record (p. 
)09). He answers with positiveness, as a mere feat 
of memory, that he saw the lamp burning most 
every day for a while—this before the change in 
feed was made in the lamp—and that it burned well, 
and that he should say that it gave better satisfac- 
tion than any lamp they had made. This witness 
does not specify whether, on the occasions when le 
saw the lamp burning to which he refers, the lamp 
was being tested to see how it would work or was 
being used for practical lighting purposes, and he 
is not asked that question. Perhaps he had _ for- 
gotten. Perhaps he couldn't make up his mind 
definitely. Perhaps his recollections were of such 
a character as not to help the appellees any in 
their contention. At any rate he was dismissed 
from the stand without any attempt being made 
through him to corroborate Hayes. 

Paul, another workman, also still with Pullon in 
the employ of Wallace & Sons, is called, and in a 
short dep. sition, consisting of eleht direct questions 
and one cross-q uestion, printed On Ohe page of the 
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Record (p. 510), he says he ‘‘ saw it burning with 
the eluteh feed. It worked very fair, it giving 
about twelve hundred candle light according to our 
measurement and burned as steady as the average 
of lamps at that day.” ‘‘I seen it burning quite a 
number of times ; I should say I have seen it fifty 
without a doubt, and perhaps two hundred.’ ‘] 
first saw it burning the middle of July 1876; I 
wouldn’t say toa day, but about that time.” 


9. xQ. Speaking of the number of times you 
saw the ‘original Hayes Lamp’ burning, 
what year or years do you refer to / 

A. 1876 and after that.”’ 

This witness, it seems, although definitely ques- 
tioned on direct examination as to the use of 
the lamp with the cluteh feed on it, that is, 
prior to September 16, 1876, and although ap- 
parently answering just as Hayes did with 
that limitation in mind, still really answered 
without having noticed the limitation of the 
question—‘* 1876 and after that’’ was in his mind. 
Kither this witness never Knew that the clutch 
feed had been taken off the lamp or his positive 
answers to apparently simple questions are in the 
light of the event a suggestive commentary upon the 
answers on cross-examination of Hayes which we 
have treated heretofore. This witness Paul, al- 
though he saw the lamp so often, does not specify 
or tell what they were doing with it when he saw it 
burning, whether they were burning it experiment- 
ally or were using it commercially. Every witness 
that the defendantealled to the stand without asking 
this question, by that fact and by his silence casts 
each of them more and more doubt upon the state- 
ments of Mr. Hayes. 


And why was not John King called¢t He seems 
to have been the one man who would have been 
more likely to know the facts than anybody else, 
for he was with the lamp all the time. John King 
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was out of Wallace & Sons’ employment when the 
testimony was taken, and had been out of their em- 
ployment fortwo years, but he was living and was 
accessible and was only two miles away from the 
place of examination when Hayes was on the stand. 
(Hayes 7 xQ., 73 xQ., p. 502.) Hayes had been 
asked whether John King ‘* witnessed or assisted 
in the experiments’? with the Haves lamp, and he 
answered, ‘** Yes, sir.” (69 xQ., p. 502). Was it 
because Mr. King knew too much about these e7- 
periments that he was not called‘ It is nota suf 
ficient answer for appellees tO retort, *" Why did 
not you call John King?” For the testimony as it 
stood when defendants closed their case (the whole 
of which we have now referred to), was so clearly 
insufficient to satisfactorily prove anything more 
than the merest experimental use of this Hayes 
lamp in its original form that rebuttal was unneces- 
sary. Had defendants proved by sufficient weight 
of evidence in the mouth of two or three witnesses, 
and reliably, that the Hayes lamp was used practi- 
cally and commercially, as distinguished from ex- 
perimentally, at any time prior to September 16, 
1876, then the retort would have been proper. As 
it is the defense was not made out when appellees 
finished their proofs on this subject. White had 
said nothing at all about the Hayes lamp, and 
Hayes, Wallace, Stowell, Pullon and Paul, as we 
have seen, failed to prove the practical use of the 
lamp at any time prior to September 16, 1876. 

The names of six other witnesses were set up in 
the answer as knowing of the Ansonia use, but none 
of them were called to the stand—Thomas Wallace, 
Luther L. Smith, John B. Wallace, William O. 
Wallace, Prof. Henry Draper and Prof. George F. 
Barker ; and no explanation was given or attemptéd 
of this omission. 


Appellees had their experts try the reproduced 
Hayes lamp (Defendant's Exhibit Duplicate Hayes 
Lamp), and they all testified that it burned very 
well, as well as the Brush. But, as is shown later 
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on in this brief, the Brush lamp which they were 
comparing it with, was a misused lamp, a lamp not 
made according tothe patent. And thereis another 
circumstance that should be noted. The reprodue- 
tion varies from the original Hayes lamp in a detail 
that may not have been unimportant in the working 
of the lamp. The clutch of the reproduced 
lamp in evidence is a brass clutch, working ona 
brass rod. The original clutch employed in the 
original lamp in 1876, and identified and in evidence, 
that is tosay, its mutilated remains ( Defendant's Ex- 
hibit Original Clutch), is hard steel and it clutched 
a soft brass rod. Appellants and appellees both 
use brass clutches and a brass rod. Now, it may 
perhaps be true that a soft brass’ clutch, 
working on a_ soft brass rod, would operate 
better in the delicate act of feeding than the 
hard steel clutch with sharp edges acting on the 
soft brass rod. The circumstance tends to cast dis- 
credit upon the conclusions which appellees seek 
to draw from the testimony. Moreover, as we un- 
derstand it, the reproduced lamp was used with a 
Weston dynamo, a very good dynamo indeed. A 
dynamo that has made its inventors pame widely 
known and is in very extensive commercial use. 
Now, the original Hayes lamp of 1876 was used 
with a Wallace-Farmer dynamo, and William 
Wallace kept reiterating on the stand that his 
dynamo wasn’t a satisfactory dynamo; never had 
been a satisfactory dynamo. This circumstance 
would not help the 1876 results when compared with 
the 1883 results with the reproduced lamp. But 
we consider the whole line of testimony immaterial. 
[f it was the original lamp itself that was tried by 
the experts and it had burned beautifully, all that 
that circumstance would prove would be that the 
lamp could be made to burn beautifully under the 
proper conditions in 1883. It wouldn’t necessarily 
prove that the lamp did behave in that way in 1876 
under the conditions under which it was then used. 
And the question of fact is not, could the lamp have 
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heen made to succeed in 1876, but, inads it made TO 
succeed in 1876/4 And this isa very crucial ques- 
tion, where, as in the present case, the lamp, afte 
having succeeded perfectly according to appellees, 
was instantly abandoned for all time. That is not 


the usual consequence of success. 


Nor can it be retorted, as it is sometimes retorted 
in these cases, that the Hayes lamp was in fact a 
Brush lamp, and therefore must have succeeded if 
the Brush lamp sueceeded, as it did. For the 
Hayes lamp was not a Brush lamp: The Hayes 
lamp did not have an annular clamp co-operating 
with a round rod like the annular clamp and the 
round rod B of the Brush patent, and in combina. 
tion with the other parts of the lamp. And who 
can say but that this last link of the chain which 
Brush forged may not have been just the secret of 
the success at Cleveland 7 srush has given the 
world a valuable acquisition. If Hayes came up to 
the very threshold it is to his credit, but to Brush 
alone belongs the reward of entering in. Brush 
opened the door to the world. Hayes did not. 
There are other differences, structural differences, 
between the Hayes lamp as it existed at first 
in 1876 on the one hand, and the lamps of appellees 
and appellants on the other. The most important 
of these is that the clamp employed by Hayes is 
long on the lifting side of the rod to be lifted and 
short on the floor or tripping side, whereas in the lamp 
of the patent and in the lamp put by the appellants 
upon the market, and notably in the infringing 
lamps of appellees, the clamp is operatively short on 
the lifting side and long on the floor or trip ping 
side, and from this difference important results 
flow in the matter of the degree of delicacy of feed- 
ing through the clamp when the clamp is at the 
floor. 

The witness, Wallace, showed an inclination to 
run down his own Wallace-Farmer dynamo machine 


as imperfect and unsatisfactory. He gave that as a 
reason why the White lamps were not built by the 
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thousand and put onthe market. Hegave thatasa 
reason why he did not make lamps of the Hayes 
type or the Wallace plate lamp type for sale imme- 
diately after the Hayes lamp was gotten up, and 
generally he eharae sall lis failures to the ly niimMe. 
We do not believe that he considered his dynamo 
entirely unsatisfactory when he sent it tothe Centen 
nial Exhibition in 1876 with some White lamps. 
We do not belheve that he considered his dynamo 
entirely unsatisfactory when he sent it with a plate 
lamp to compete with the Brush and Gramme 
dynamos at the Franklin Institute in the Fall of 
1877. We do not believe that he considered his 


dynamo entirely unsatisfactory when he put it on 


‘exhibition at the Mechanics’ Fairin Boston in 1878. 


with 16 plate lamps in series. He may have been 
couscious at those times of some shortcomings in his 
dynamo, and he doubtless was at a later period, 
when he met commercial disaster in the market, 
convineed that his (1 nhimMmo was hut good. But these 
facts do not account for the selection of the White 
lamp to be exhibited at the Centennial instead of 
the Hayes lamp which was then in existence, but 
which was left at home even when its designer and 
builder, Mr. Hayes, went to the Centennial in Sep- 
tember. lt does not uecount for the fact that six or 
eight White lamps were built, whereas the Hayes 
lamp venture, although claimed by its originator 
to be a decided improvement, was never duplicated 
for any purpose until this suit seemed to require it. 
It does not account for the fact that Wallace 
thought so little of the Hayes lamp that he permitted 
a mere workman to alter it while Hayes was away at 
the Centennial. It does not account for the fact 
that in the Fall of 1876 Hayes, on his return, ac- 
cepted the substituted lamp and never once after- 
wards referred to the old form It does not account 
for the fact that in the Spring of 1877 six or eight 
lamps of a new type, to wit, the Browning type, 
were built, whereas the Hayes lamp was never 
duplicated. It does not account for the fact that 
John King’s lamp, gotten up some time in the Sum- 
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mer of 1877, was patented, whereas the Hayes lamp 
was never patented in any form or any effort made 
apparently to patent it, or any thought ever given 
to that idea. It does not account for the facet that in 
the Fall of 1877 a new lamp, gotten up by Mr. Hayes 
for the purpose, the first of the plate lamps, though 
differing from the later ones in construction, was 
selected as the representative Wallace & Sons lamp 
at the competitive trials at the Franklin Institute 
at Philadelphia, whereas the older Hayes lamp 
seems never to huve been thought of. It does not 
account for the fact that in the Fall of 1878 the 
later plate lamp in its commercial form was selected 
as the representative lamp of Wallace & Sons to be 
exhibited at the Mechanics Fairin Boston. It does 
not account for the fact that when Wallace & Sons 
did appear in the market with an electrie lighting 
apparaius the lamp was the plate lamp and not the 
Hayes lamp of 1876. it does not account for the 
fact that Wallace & Sons, though experimenting 
with point lamps up to the very time when the tes 
timony was taken in the case,—constantly expert. 
menting,—and although through all the period from 
the Fall of 1877 when thev entered the lists against 
the Brush lamp of the patent here in suit they must 
have known all about the Brush patent and the 
claims set up by Brush to the invention in the 
patent secured for it by him, and although these 
things indced must have been forced pon them by 
the success of Brush as ngainst them in the market. 
still through all this period, from 1876 to the time 
when the testimony was given in this case, they 
never once reverted to the Hayes lamp 


These are the facts In the case and our view of 
the proofs, and we submit that there is no such evi- 
dence in the case as to the Haves lamp of 1876 in its 
original and transition form or’as to its use, as 
justified the Court below in dismissing the bill, or as 
would justify this Court in affirming the decree 


and affirming that dismissal. 
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The Court below. in reaching the conclusion from 
this testimony that it did reach, seems to have been 
in error as to what the testimony showed on several 
points of importance 

1.—The opinion says: ** The use was a public one 
in the presence of the employ es of the factory. 
As we have seen the vital parts of the lamp were 
concealed. A window has been cut in it to-day to 
let the Court see what the ‘‘employes of the 
factory” certainly could not see in 1876. Even the 
head electrician did not know what the vital parts 
of the lamp he saw burning in July, 1876, were. 
Even if it be held as proved, that the light shone out 
publicly in the presence of the employés it is clear 
that the invention did not 

2.—The opinion says: ‘*The Hayes clamp was 
used pon the plate lamps but, as has been said, 
was used upon but one carbon pencil electric lamp.” 
This and one or two other expressions seem | 
indicate that the Court looked upon the making of 
the plate lamps which Wallace & Sons put upon 
the market alter the issue of the Brush patent asa 
sort of return to, or a resumption of the Hayes 1876 
idea. ut the testimony shows that the plate 
lamps did not embody the Brush invention, nor did 
anything made by Wallace & Sons after 1876. Lf 
the Court means that the original piece of brass 
used by Hayes as a clamp in 1876 was used upon 
the marketed plate lamps or one of them subse- 
quently, it is error, for that piece of brass after 
preliminary mutilation was used, as Hayes says, 
‘*temporarily upon the experimental lamp we were 
building some time in 1878.” ‘The construction of 
this lamp is unknown 

3. ‘The opinion says: ** Hayes made the lamp for 
Wallace & Sons as au improvement upon the White 
lamp, and OL pPpasrt whl y lurned il orer to lhem lo be 


used when they chose.’ There is no testimony 
showing, or tending to show, this. Wallace 
doesn’t say so; Hayes doesn’t say so. It would 


have been a most important fact to prove if true. 
Nothing in Wallace's conduct at the time, or in his 
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testimony on the stand, indicates that /e ever con 
sidered the lampa perfected and finished structure, 
certainly not, until after the last alteration of Sept. 
16, 1876. //e says nothing of any use of the lamp 
prior to that time. Apparently he knows nothing 
of any such use. One thing is certain—the lamp 
was, on September 16, 1876, still in the hands of the 
men who had been getting it up, and who had been 
at least for a time, according to Hayes himself, 
testing it, and trying it, and altering it (11 Q., 
p. 497). If it had ever, prior to Sept. 16, 1876, been 
‘*turned over’? to the proprietors (of which there is 
not a particle of proof) it was turned back again, 
for there it was on Sept. 16, being tested by 
Hayes’ workmen and found “jerky,” and as a 
result of this jerkiness ‘‘altered”’ out of this case. 
Wallace's laboratory seems to have been the Mecca 
for the tinished lamps gotten up by his concern 
during those years. The Browning, 1874, was there, 
also a White lamp of 1876, a Browning lamp of 1877, 
a plate lamp of 1878, and so on. But the Hayes 
lamp never Got there- he tO an <nlesroom nor to 
any sample room—nor to any storeroom., lt seems 
to have been kept by Haves in his own possession 
for some time. Then after 1876 it went to the 
‘electrical’ testing room (over the skirt shop), where 
dynamos, ete., were tested. There it remained two 
or three years, after which it went back to Hayes’ 
room in the factory (//ayves, 38 Q., p. 499 ; 838 xQ., 
p. 503). This does not prove that the lamp, prior 
to Sept. 16, 1876, was ** turned over” by the work- 
men as finished; but indicates just the contrary. 
Hayes, in 1876, had charge of the manufacture of 
brass goods, lamp burners, etc. (6 Q., 7 Q.. p. 497). 
It was not until 1880, or 1881, that he took charge 
of the electrical department (4 Q., p. 496). Stowell 
was the chief electrician in 1876, 1877 and 1878, and 
he and William Wallace had charge of the electri- 
cal room during those years (84 xQ.-86 xQ., p. 504). 
Now, neither Stowell nor Wallace know a thing 
about the character of use made of the Hayes lamp 
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76, at least they were both 


prior to September 16, 18 
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on the stand and were not asked a question, and 
did not open their months,.on the subject, and 
Stowell does not even know the construction of the 
lamp. Hesaw it burning outdoors somewhere in 
July, 1876, but he does not say what it was being 
burned for or what was being done with it ontdoors, 
and he is asked whether he remembers as to the 
feed and he says, ‘* No, sir’ (11 Q.. p. 507). Evid- 
ently this Haves lamp was not promoted into the 
electrical department In 1876. It seems to have 
heen considered more valuable as a part of the brass 
department. Again even such use as Hayes pre- 
tends was made of the lamp, was a use, not by Wal- 
lace & Sons, but by Hayes himself. He has, he 
says, “a general recollection of being frequently 
called upon to make a light forsome such purposes” 
(60 xQ., p. 502). He, Haves, madethelight. Now 
it seems unlikely that in so large an establishment 
the ‘superintendent’ of the brass goods depart- 
ment would be saddled with the duty of furnishing 
and attending to the ordinary practical lighting of 
the mill so far as the mill was to be lighted by 
electricity, or would have charge and management 
of the electrica! apparatus employed for that pur. 
pose. That would be a janitors work, or it 
would be under the direction of the chief 
electrican, Stowell, and be attended to in his depart- 
ment. But if wesappose that the ‘superintendent’ 
of the brass department, being an ingenious fellow, 
and knowing that a better than the White lamp is 
wanted by his employers, occupies his moments of 
leisure from his superintendent's duties in tinkering 
and planning for a new lamp, and when he has built 
it. testS it and tries it, and alters and tests it again, 
and is so engaged off and on, and Known to be so 
engaged, then it is all reasonable and probable ; for 
the foreman of an outdoor gang, for Instance, comes 
tohimand says: ‘‘lt must have a light of some 
kind to-night for an hour out of doors to unload a 
car, If you want to see how your trap will work 
out there in the wind, put it up and we'll beglad of 
the light.”" The fact that the lighting was done by 
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Hayes himself or under his direction, instead of being 
done under the direction of the electrical department, 
seems to us under the circumstances of this case to 
indicate that the use of the lamp was primarily and 
substantially experimental and that the occasions 
of need for light about the mill were merely oppor- 
tunities seized by Haves for trying the lamp under 
practical conditions—the only sort of an experiment 
or test that would be of any practical value as indi- 
cating the practical capacity or practical needs of 
the lamp. 

4. The opinion continues: ‘‘An alteration was 
subsequently made in the location of the spring.” 
It also speaks of two and a half months as the life 
of the lamp. The Court evidently thought that the 
finishing and turning over of the lamp and its prac- 
tical use about the mill preceded this alteration in 
the location of the spring. But this is error. For 
Hayes himself characterizes all the uses that pre- 
ceded that alteration as tests and trials of the lamp 
(11 Q., p. 497); he there specifies first the tests and 
trials, ‘Len the minor alterations, ten the running 
of the lamp from time to time as a lamp was needed. 
There is not a word of testimony in the case incon 
sistent with this understanding of Hayes’ answer. 
Later he gives the date of the last of these minor 
alterations, to wit, the alteration in the location of 
the spring referred to, as ‘‘in September 1876" 
(29 Q., p. 499). We think the Court below Sup- 
posed that the uses it held to be practical and not 
experimental extended and continued throughout 
two and a half months; but the fact is that those 
uses, whatever their character, extended onl) 
through the unproved interval of time elapsing 
between ‘‘in September, 1876,°’ and** September 16, 
1876."° Hayes is the only witness as to the charac- 
ter of that use. These are his own sworn state 
ments as to the time of that use. Either that, or 
the uses whith Hayes specifies on his cross-exami 
nation are the same uses which on his dir®ct he had 
characterized as tests and trials. The burden of 
proof being heavily on appellees, and Hayes being 
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the sole and uncorroborated witness as to these 
facts, and swearing from general recollection and 
for his own interest and pride, it is fair and in 
accordance with the ordinary principles of weighing 
evidence, that his testimony should be closely seru- 
tinized and criticised and taken for no more than it 
really says; and that is our justification for this 
line of criticism. We think the Court below found 
facts far beyond the evidence in the case. 

5. The opinion says: ‘* It does not appear that the 
Hayes clamp was the cause of the neglect with 
which Wallace & Sons treated the Hayes lamp.’’ 
Now it is proved by Haves and Wallace that the 
Hayes lamp in its early form was “jerky ;’’ that 
‘the Haves clamp’ was blamed for that jerkiness, 
and was according \ removed by a workman per- 
manently from the lamp, and this with Wallace's 
consent and approval and subsequently (on his 
return from the Centennial) with Hayes’ approval 
alse. Surely then s#/ does appear that the Hayes 
clamp was the cause of the neglect with which 
Wallace & Sons treated the Hayes lamp. No other 
form of the Hayes lamp than the early form has 


any bearing here 


With these errors of fact corrected (all of which 
errors bore against the complainants in the Court 
below), it is submitted that the argument heretofore 
made as to the insufficiency of the proofs to estab- 
lish the defense, is controlling and decisive against 
the final holding of the Court below, and demands 


its reversal 


Tur Ear.y TRANSITION STAGE OF THE HAYES LAMP. 
Ivy pip Nov Ewropy THE Brusu INVENTION. 


A second error in that the Court below construed 
the Brush patent in suit so broadly as to find if 
anticipated by the Hayes lamp and in that the 
Court below did not construe the claims of the 
Brush patent in suit narrowly, to wit, SO as TO ex- 
clude therefrom the said Hayes lamp and so save 


the patent. 
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The Court below, in conjunction with the holding 
that the Hayes lamp in its original transition stage 
was a perfected and completed invention and was 
put to public and commercial use prior to the date 
of the Brush invention, also held that in such early 
transition condition when so used it embodied the 

srush invention of the patent in suit 

We have controverted the first position; and In 
connection with what we believe to be the faet 
shown by the testimony, namely, that the Hayes 
lamp was in fact a failure and was for that reason 
abandoned and never did Hayes or Wallace & Sons 
or the art or the public any good, we propose now 
to controvert the second position, namely that the 
Brush claims of the patent necessarily include the 
Hayes lamp in its early form 

We submit that there is a clear line of distinction 
which may be drawn between the apparatus with 
which Brush achieved success on the one hand and 
the apparatus with which Hayes met failure on the 
other ; and that the claims of the patent in suit, as 
limited by disclaimers filed and heretofore referred to 
are clearly susceptible of a construction limiting 
them to what Brush did as distinguished from 
Hayes and excluding from them the unsuccessful 
apparatus that Hayes made. 

That line of distinction and limitaiion is briefly 
to an annular oi ring clamp with its associated 
eylindrical rod or carbon-holdey in the various 
combinations of the claims, as distinguished 
from a square clamp with its associated square rod 
or carbon-holder in the Hayes combination. 


Brush achieved success and gave the world a 
valuable invention ; created the art of commercial 
electric are lighting. When this suit was in pre- 
gress in the Court below elghty per cent, of all the 
electric arc lights in use in the country were either 
built by the Brush Co. under its patent, to wit, 
with annular or ring clamps in association with 
evlindrical rods in the combinations specified, or 


were built by the appellees and others in infringe. 
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ment of the patent in suit, also in every case with 
annular or ring clamps associated with cylindrical 
rods or carbon-holders in the same combinations. 
Appellees’ lamps proved in this case all have an- 
nular or ring clamps and cylindrical rods in the 
combinations of the patent, and the testimony shows 
that every commercial lamp ever built of this kind 
has this character of clamp and rod. 

Haves met failure with his square clamp and 
square rod and retired permanently from this field 
of invention. No lamp has ever been built for the 
market with a square clamp and a square rod in the 
combinations of the patent in suit, and no lamp for 
any purpose except the abandoned original lamp of 
1876 and the reproduction made for the purposes of 
this case in 1882. 

We shall ask the Court first to look at the two 
structures, to wit: the Hayes strueture of 1876 and 
the Brush structure of the patent in suit, to see 
whether there arein fact any mechanical differences 
between the two, no matter how apparently trifling 
at first sight: then we shall ask the Court to con- 
sider these differences to see whether or not wHny 
mode of operation results from these differences 
which will explain, or tend to explain, the utter 
failure of the one device and the overwhelming suc- 
cess of the other, and which in the light of the 
results pre Miuced., may he considered a new mode of 
operation. 

We shall in the second place, if there appears to 
he. in fact. such a difference in construction and 
in mode of operation, ask the Court to consider 
the testimony on the subject of such differences. 

We shall then, in the third place, if it really 
seems that Brush has done something that Hayes 
did not do, ask the Court to look at the paper 
title to that thing to see if the substantive ad- 
vance made by Brush over Hayes, whereby failure 
was turned into success, cannot be read ont of them 
and secured to him. by that wise power of limita- 
tion of patents by construction which the courts 
have always exercised where an inventor seems to 
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have in fact advanced a useful art where others 
had tried and had failed, and takes out a patent in 
some directions broader, or by some construction of 
its terms broader than he turns out t» be entitled 
to, when the entire doings of the world in public 
and in private are snbsequently arrayed against 
him by a defendant, as here. 

l.-Compare the Hayes lamp in its original form 
(see Defendants’ Exhibit Duplicate Hayes’ Lamp) 
with the Brush lamp of the patent (see the draw 
ings of the patent or Complainants’ Exhibit Brush 
Electric Lamp No. 1). It isat onee manifest that 
the clamp in the Brush lamp is an annulis or a 
ring, whereas the clainpin the Haves lamp is square 
or rectangular. It is also at once evident that the 
earbon-holder or carbon rod in the Brush lamp. 
with which carbon. holder or rod the clamp co-oper- 
ates in the combination, is a cylindrical rod; 
whereas the carbon-holder or rod in the Hayes lamp 
is square. This is a manifest difference in struc 
ture—a difference, so to speak, in the dead bones 
of the lamp; a difference that can be seen at once 
by anybody, even when the lamp'is not operating. 
What is the mode of operation of the annulus or 
ring when the Brush lamp is operating which is dif- 
ferent from the mode of operation of the square 
clamp when the Hayes lamp is operating? Both 
clamps act by angular impingement upon their re- 
spective rods or carbon-holders, but there is a sim 
ple yet clear difference between the mode of co-op- 
eration of the annulus when soangularly impinging 
upon a cylindrical rod in the Brash combination 
and the square clamp when so angularly impinging 
upon a square rod in the Hayes combination. In 
the former case the bite of the annulus upon the 
eylindrical rod is a bite of the annulus at two points 
on the rod, those points heing necessarily opposite 


each other with mathematical exactness at the two 
points where the tilted annulus is tangential to the 
rod: and the contact between the annulus and the 
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rod at those two places is substantially a contact not 
of surfaces or of edges. butof points. It will be ex- 
actly expressed mathematically and exactly illus- 
trated by, as the mathematicians say, inscribing 
circle in an ellipse, the diameter of the circle coin- 
ciding with the shorter diameter of the ellipse. We 
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show here, in the accompanying cut, such a mathe- 
matical illustration of the working parts referred to. 
As the cylindrical rod is grasped by the annulus in 
the Brush lamp in the beginning of the operation, 
it is grasped at the two opposite points where the 
onter circumference of the rod and the inner cir- 
enumference of the looser, therefore larger, annulus 
come in contact by reason of the angular position 
given tothe annulus. The rod is held by the frie- 
tion at those two points, and when, in the continued 
operation of the lamp, the rod feeds down gradu- 
ally through the annulus from hour to hour as the 
carbons are insensibly burned away, the series of 
points infinitely close together at which the rod is 
successively grasped by the annulus constitute two 
straight lines exactly opposite each other up and 
down the two opposite sides of the eylindrical rod. 
The mode of operation is therefore a_ frictional 
\ ielding bite along two opposite lines on the surface 
of the cylindrical rod ; as Mr. Weston put it, a 
method of frictional bite so fine as to be finer 
than the finest ratchet, so fine, indeed, as to be, in 
effect, an infinite ratchet (Q. 73, p. 781). 

And the delicate and continuous operations of 
the Brush lamp in feeding the rod through the 
clamp at the floor with a motion imperceptible to 
the eve, yet continnous from hour to hour, de- 
pends, or at least may well depend, as its ulti- 
mate and crucial requirement, upon just this char- 
acter of bite along two opposite lines, attained by 
the use in combination of a loose annulus and a 
surrounded cylindrical rod. the wo co-operating 
by angular impingement in the specific way those 
parts must necessarily co-operate. 

In contrast to this the Haves square clamp, act- 
ing by angular impingement upon a square roti, is 
a frictional bite of an edge a half inch long upon a 
surface half an inch wide, and this on each side of 
the rod, so that it is ultimately a frictional bite of 
afullinch of an edge upon a surface a full inch 
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wide. In practical operation it is entirely conceiv- 
able that this character of frictional bite would not 
be as uniform as that of the Brush lamp, for with 
the utmost precaution and the utmost evenness 
of surface and of edge practically obtainable on 
such a rod and with such a clamp, there would be 
sometimes com plete contact clear across the rod 
perhaps, sometimes contact only part way across the 
rod, and in ordinary manufacturing for the market 
this might well be an element causing great lack of 
uniformity of gripping and holding and feeding in 
the continued operation of the lamp. If there hap- 
pens to be an irregularity of surface on either 
side, even of the most minute character, such 
for instance as the heat of the lamp might tempor- 
arily produce, it would vary the amount of frictional] 
contact or the place of frictional contact. Again, 
while sucha clampas the Hayes clamp might be, and 
probably is, sufficiently reliable for the purposes of 
gripping and raising the rod, and for the purpose of: 
being jammed against a stopand so holding the rod 
from going further (for these purposes itis probably 
better than the Brush annulus) still, when it comes to 
the operation of feeding the rod down through the 
clamp at the floor in the continuous operation of the 
lamp, upon the delicacy of which operation the entire 
advantage of the invention in suit turns, this fric- 
tional bite, extending across a full half inch of sur- 
face and a full half inch of edge of clamp on each 
side of the rod, may well be too sluggish and slow 
and too irregular for anything but failure. The 
testimony shows that this was exactly the trouble 
with the Hayes lamp which led to its abandonment 
and to the substitution of a complicated articu- 
lated clamp designed to ** feed quicker.”’ Even the 
combination of this articulated clamp with the 
square rod was not successful enough to build or 
to do anything with, practically, in the market. 
It is entirely reasonable to infer that the 
character of frictional bite obtained by the 


srush combination possesses just that requisite 

delicacy and sensitiveness which is essential to 
success with an are lamp, and that the compara- 
tively gross frictional bite attained in the Hayes 
combination is essentially lacking in just that deli- 
cacy that is needed for .practical success. It 1s as 
evident as the simple mechanical difference in the 
structures themselves, that the Brush mode of 
operation in feeding the rod is more delicate and 
sensitive and refined than the Hayes mode of oper- 
ation, and while both are clamps and both operate 
by friction, yet when used practically the one feeds 
its cylindrical rod down with such continuous dell- 
eacy and regularity as to be a_ practical success, 
while the other is incapable of doing so ; the one at 
every infinitesimally small feeding operation has to 
vield its holding pressure across a broad surface, 
the other has to vield its holding pressure only at 
two opposite points to wit where the annulus and 
the rod are tangential. 


lt. Let us see what testimony there is in the case 
bearing one way or the other on this difference of 
construction and difference of operation between 
the Haves and the Brush lamps. 


Appellees’ experts of course take the ground that 
the Brush invention, if infringed, is found in the 
Hayes lamp. Appellees’ expert, Mr. Pope, in con- 
nection with his statement of that opinion, says: 


25 Q. p. 6389.) ** The only differences are 
that the clamps in the exhibits have a rectan- 
gular opening and work upon a square rod in- 
stead of having a circular opening and working 
upon a cylindrical rod, as in the patent.” 


This is a specific admission of the actual differ- 


ences in structure, although the lamps speak for 
themselves. The difference in operation resulting 


from these differences in structure is as clear as the 
differences in structure. 


Appellants’ expert, Professor Morton, of the Ste- 


vens Institute, in the prima fucie case, in discribing 
the Brush lamp, said : 


lO q., }). 69). ** The Upper holder consists of 
a fastening device for grasping the upper or pos- 
itive carbon and x long cylindrical rod capable 
of movement up and down through certain 
guides and in connection with other parts which 
| will now deseribe. In the first place, there is 
a thinflat ring, surrounding this rod loosely, 
immediately above a plate which serves as a 


‘ 
guide, and on which said ring may rest hori- 
zontally. | ' This operation of 
the ring clump by which its grip is adjusted to 

the minute fluctuations in the length of the are 
is of sucha nature as to give the upper carbon- 
holder a practically continuous downward feed 
ing motion, always adapted in velocity to the 
rate of consumption of the carbons, uniform, if 
that is uniform, and varying momentarily with 
° any momentary variations in this rate of con- 
sumption.” 
On cross-examination Professor Morton was 
asked and answered as follows: 
' 101 xQ. And if Brush’s device of the ring 


clamp at the date of his application was pre- 
sented to the consideration of one familiar with 
the state of the art would he not be able tosay, 
without trial or experiment, that when properly 
attuched and adjusted it would operate in the 
way desired / 

A. I don’t think he would, because there was 
nothing, as faras | am aware, in the state of 
the art or in the general principles or laws or 
physical laws involved therein, which would 
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have informed him that this ring clamp would 
have developed the peculiarly delicate, self 
adjusting, variable grip which is its character- 
istic in practical use. 

102 xQ. Is it, then, your opinion that if one 
acquainted with the state of the art up to the 
date of Brush’s application saw for the first 
time Complainants Exhibit srush = Kleetric 
Lamp No. 1, he would not be able to predict 
without experiment that the contrivance would 
work successfully, but that if one acquainted 
with the state of the art up to and including 
Brush’s application, saw for the first time De 
fendants’ New Electric Lamp, he would be able 
to predict without experiment that the device 
would work successfully ¢ 

A. Such is my opinion; the critical part in 
both contrivances is the ring clamp ; this being 
present in both and operating manifestly in the 
same way, it was, as | think, unimportant 
whether the motive force were developed and 


applied by means of a colland core or electro 


magnet and armature, each of which manifestly 


performed the same function of raising and 
lowering the lifter in correspondence with a 
creater or less current determined by a shorter 
or longer are. 

103 xQ. [Lf one acquainted with the art could 
not tell without experiment whether a ring 
clamp, being bier ly one of a greater number 
of clamps Known at the date of Brush’s appli 
cation and its mode of operation being familia 
in mechanics, would work successfully in the 
Brush lamp, how could he tell without experi 
ment that an armature would perform success 
fully the function performed by the core. He 
might be able to predict with certainty that the 
clamp would grip and release its hold and so 
lift, and he might be able to predict with cer- 
tainty that thearmature would yield to the at 
traction of the magnet and so lft, but on what 
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reason do you found your opinion that the person 
acquainted with the art could not predict with- 
out experiment that the clamp would possess 
the requisite delicacy and sensitiveness in lift- 


ing required in an electric lamp, but would re- 


quire no experiment to assure him that the ar- 
mature device would possess all the sensitive- 
ness and delicacy and freedom from disturb 
ance in its action required for the purpose of an 
electric lamp ¢ 

A. Considering the first part of your ques- 
tion, to begin with, I would remark that I do 
not agree with you that the Brush clamp as ap- 
plied in this lamp was familiar as to its opera- 
tions in mechanics. Many other clamps had 
been applied to electric lamps, but none of them 
successfully. They would, therefore, so far 
from enabling one who Knew all about them to 
decide from that knowledge that the Brush 
lamp would operate, rather create a doubt of its 
success. Therefore, as I understand, there was 
nothing in mechanics generally or in the art of 
electric lighting to show that the Brush clamp 
would possess lhat peculiai delicacy of Opera: 
fion and automatic adjustment which are essen- 
tial to its success. On the other hand, the laws 
of magnetic attraction In connection with elec. 
tric currents in coils, electro-magnets and the 
like, have been thoroughly Known fora long 
time, and thus it would be a matter of general 
knowledge amoug electricians that an armature 
like that of defendants’ new electric lamp would 
be raised and lowered with fluctuations of the 
current in the same general manner as is the 
core in the Brush lamp. Moreover, extreme 
delicacy or precision as to the extent and char- 
acter of movement is not requisite in this part 
of the apparatus, provided the core or armature 
moves up with the increase and down with the 
decrease of the current, the exact length of its 
stroke or relations of force at different parts of 
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the same would be immaterial or adjustable by 
means of the adjustable springs found in both 
lamps. It is for these reasons that I think that 
the clamp problem was one insoluble without 
experiment at the date of the Brush invention, 
while this being solved, the substitution of an 
armature for the core, as in defendants’ new 
lamp, was a matter which could be determined 
on general principles. 

104 xQ. Are you acquainted in mechanics 


with any ring clamps existing prior to date of 


srush's applicat ion / 

A. lam; a ring attached to a chain or rope at 
one end was used in lifting or hoisting up piles, 
dragging out stumps, and the like; also ona 
smaller scale, a similar device was used in the 
workshop to extract a boring tool if its shank 
was broken off; these are the only cases I am 
familiar with. 

LO5 xQ. In what respect does the Brush clamp 
differ from either of the clamps in question ¢ 

A. In a great many respects. In the first 
place, it Is combined \W ith ra smooth and straight 
cylindrical rod, upon which it acts af various 
points throughout the greater part of its length. 
In the second place, if is combined with a de. 
tached lifter acting under one edge. In the 
third place, its motion in one direction 1s limited 
by an adjustable stop. In the fourth place, its 
motion in the opposite direction is limited by 
what, in this connection, may be called a fixed 
stop acting on its further side, and causing it, 
as it moves in that direction, lo graduallyre- 
lease its gi ip Mmpor Lhe sinooth cylindrical rod. 
None of these conditions, as | understand, exist 


in any of the mechanical j ING clamps tO WwW hich a 


have alluded. 

lOO xQ). Do you consider each of these differ 
ences material, so that any clamp in which one 
or more of the differences were wanting would 
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not be substantially the clamp referred to and 
described in Brush’s patent / 

A. I think that the stop adjusting the up. 
ward movement might be omitted under cer- 
tain conditions of modifications of other parts ; 
but I consider that the combination of the ring 
clamp surrounding the straight cylindrical rod, 
the detached lifter, and what I have called the 
lower stop are essential constituents of the 
Brush device.” 


And again (page 108, 133 xQ. and 134 xQ.): 


‘133 RxQ. Then is it your opinion that 
none of the ring or other clamps Known in the 
art prior to Brush’s invention were known sub- 
stitutes for the clamp of the Brush patent for 
the purpose of lifting and lowering the carbon 
of an electric lamp, because it could not be 
predicted without experiment that said other 
clamps could act with the sensitiveness and 
delicacy required, but that, on the other hand, 
it could be predicted without experiment, from 
the Roux publication and the general knowl. 
edge of the art, that the laterally moving arma- 
ture employed to turn the Roux crank would 
operate with sufficient sensitiveness and deli- 
cacy to perform the functions of the Brush lift- 
ing core if substituted for that core in an electric 
lamp ‘ 

A. Such is, in substance, my opiniorr. 

134 Rx. Will you please state on what 
ground you maintain it ‘ 

A. My reason for believing that none of 
the clamps described or used for regulating 
electric lamps prior to that of Brush were 
known equivalents for his clamp is that, to 
the best of my knowledge and belief, none of 
them MTA eTET WS d Jor lhat Pus pose SO as lo 
he practically efficient and successful under 
the conditions involved in the practical oi 
commerciai use of the electric light, and that 


to the best of my knowledge and belief many 

of these devices would not Operate al all. On 

the other hand, the combination of the Brush 

clamp and lifter ‘xcolves in ilself all the delica- 
j 


C4) and (*f, faintly OF aoc ion whi ioh is CN Né ylial for 


the successful operation of an electric lamp 
without calling for any special delicacy or 
sensitiveness on the part of that portion of the 
general mechanism by which an up-and-down 
movement of the lifter is obtained in response 
to ftluetuations in the electric current. lf 
therefore required no experiment to show that 
any one means for obtaining this movement 
could be substituted for another.”’ 


Mr. Hicks, another of appellants’ experts, was 
cross-examined early in the case as to what would 
be an eqtilvalent of the ring clamp D of the patent. 
He said among other things that it need not neces- 
sarily be a ring, and illustrated it by the cut 
marked Fig. 2 opposite page 61, to wit, being a 
ring with asection or part cut out, but with enough 
left to operate practically on the two opposite sides 
of the rod (16xQ.—-22xQ. p. 54, and 45xQ.-56xQ., p. 
60). It was in view of this cross-examination that 
the disclaimer of October 14, 1881, was filed (p. 31 
of Record, see p. 209, infra). 

An examination of the testimony in this case and 
even a mere reading of the subsequent parts of this 
brief wil, we are sure, convince the Court of the 
crucial importance in the Brush combination of 
that mode of operation whereby a continuons and 
regular and delicate feeding of the rod through the 
annular clamp at the floor takes place. The whole 
controversy centered around that one thing. The 
art of electric are lighting seems to rest upon 
that one delicate mechanical operation, attained 
under the influence of the electric current by the use 
in the Brush combination of anannulus or ring and 
an enclosed cylindrical rod. As Professor Morton 
said when speaking of the appellees’ lamp in com- 


parison withthe Brush lamp: “*7he critical partin 
hoth contrivances ts the j ing clamp Prt LO2xq., }) O33). 
We submit that this testimony confirms the test! 

mony of the lamps themselves, that there Is a 
difference in mechanical construction between them, 
that there Is an accom pan ing difference of Opera- 
tion when the lamps are put to work, and that 
there is such a difference in result that the one 
founded an art and the other has never even taken 
the humblest position in that art. The difference 
in construction and operation between the Hayes 
and the Brush lamps we submit is sufficient to ac- 
count for the failure of the one and the suecess of the 
other, and seems to have been just the last step that 
it was necessary to take in order to reach success, 
a step which Hayes never took. And it is 
clearly established by the evidence _ that 
the critical point in all these commercial 
electric are lamps that operate on the 
equilibrium principle and feed the carbon into the 
are with a continuons and regular motion as it is 
consumed away, is just this very point of differ- 
ence between the Hayes and the Brush structures. 


[1l.—We now ask the Court to turn tothe Brush 
patent in suit and all the papers on which 
the right here songht to be enforced 
is founded, to wit, the File wrapper and 
contents of the original patent (Record, 
page 1046), the File wrapper and contents of the 
Re-issue patent in suit (Record, page 1010), and the 
Re-issue patent itself (p. 892) and the disclaimer of 
October 14, 1881 (p. 897), and the disclaimer of April 
6, 1883 (p. 899). Can this paper title be so read as 
to secure to Mr. Brash what he has done for the 
art, limiting him so far as his lastand ultimate step 
is concerned, to what lhe has shown over and above 
what Hayes did in 1876 ¢ 

We find nothing in all these papers referred to 
which is necessarily inconsistent with the construc- 
tion of the patent here sought, the disclaimer of 
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October 14, 1881, limiting the invention to the com- 
binations when the clamp is substantially in con- 
struction and mode of operation the clamp D. This 
disclaimer applies to all the claims equally. — It 
could scarcely be a more specific limitation to the 
exact construction of the claims now asked of the 
Court unless it had in the same breath expressly 
disclaimed a square clamp orem loved the limiting 
word “annular” or “ring”. “The clamp D” (the 
words of the disclaimer) is described in the specifi- 
cation as a “tring of metal,’ ‘‘my ring clamp,’’ 
‘the ring D,’’ “said ring,’ ‘‘the loose ring D,”’ 
‘*the clutch ring D,’ ‘‘the clamping ring.”” The 
specification nowhere speaks of it as simply 
the ‘“‘clamp” or “clamp D” until the claims 
‘are reached. There that element of the 
combination is _— called “s Gap. “ie 
clamp oD,’ and ‘the annular clamp.’ The 
specification states that the clamp operates by its 
angular impingement against the rod B “ to clamp 
said rod.” **In continued operation the normal 
position of the ring D isin contact with its lower 
support, the office of the core © being to regulate 
the sliding of the rod B through it.’ Moreover, the 
specification, in speaking of Fig. 5, which shows 
ring clamps with beveled or rounded or angular in. 
ner edges, says * Fig. 5 comprehends a few of vari- 
ous modifications of which my invention is suscepti- 
ble without a departure from the spirit and princi- 
ples thereof.’ All of these modifications, it will be 
observed, are still rings. 

Now it seems to us a very reasonable interpreta- 
tion of this specification (leaving for the moment 
the claims out of account) that the inventor con- 
sidered his invention to center around ** the ring D” 
(for he everywhere speaks of it and shows it asa 
ring) in the combination shown; that 7# construction 
this part was to bea ring,—a loose ring, considering it 
with reference to the rod,—a clutch ring or clamp 
ring, considering it with reference to its funetion, but 
always a ring or substantially a ring, and that 
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modifications, such as shown in Fig. 5, must not 
eliminate the ring character: that jn operation it 
was to act “ by angular impingement,’ the mode of 
operation being that of a loose annulus or ring 
acting by angular impingement upon a surrounded 
cylindrical rod; and that fhe resu/t was to be a 
clamping control of the rod and a continuous 
feed of the rod through the clamp at the floor 
as the carbons consumed away. , 

The claims all name the part ‘‘the clamp” 
naming it from the point of view of its work, and 
this, in connection with the broadening paragraph 
which originally occurred in the specification, to 
wit, ‘‘l do not limit myself narrowly to the ring 
D, ete.,’°—anything will do that clamps the rod, 
undoubtedly gave to those claims a broad meaning 
and construction or the possibility of a broad 
meaning and construction, which, as it now turns 
out under the head of argument here made, is 
broader than Brush is entitled to. 

But here comes in the disclaimer of October 14, 
1881, printed at page 897, which disclaims the 
broadening paragraph referred to and the substan- 
tive part of which is: 

* Your petitioners therefore hereby enter 
their disclaimer to that part of the subject 
matter of the specifications and claims one, 
two, three, five and six of said Letters Patent, 
which, being embraced within the general lan- 
guage of the above quoted paragraph, includes 
as within the invention of the said Charles F. 
Brush clamping devices substantially different 
in construction and mode of operation from the 
clamp D.”’ | 


We think the Court should have no difficulty in 
view of this sweeping disclaimer, in construing the 
claims of the patent in suit as for the combinations 
recited when the clamp Is the loose ring LD) of the 
patent, or a substantial equivalent thereof, that is 
to say, having operatively a ring construction, and 
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having in fact, in the continued operation of the 
lamp, that sort of co-operation with the rod by 
angular impingement upon it which characterizes 
the angular impingement of the Brush ring upon 
the Brush cylindrical rod. 

Claims 5 and 6 expressly specify that the clamp 
shall be *‘ an annularclamp.”’ ‘This would seem, on 
its face, to be the very limitation here sought. For 
some reason or other that limitation, on the face of 
those two claims, seems to have been entirely over 
looked by the Court below. Claim 3 specifies ** the 
clamp D.”’ Claim 1 specifies “a clamp surrounding 
the carbon-holder.”” These latter two claims are 
limited we submit by the disclaimer of October 14, 
1881, to substantially the same annular clamp, or its 
equivalent, to which the 5th and 6th claims would 
seem to be limited even without that disclaimer, or 
are Clearly susceptible to such limitation by con- 
struction of the patent in view of the disclaimer. 

We therefore submit that if this Court considers 
that the Haves lamp, in its early and transition form, 
should be regarded as a part of the state of the art, 
then the claims 1, 3, 5and 6 of the patent in suit 
should be not declared invalid, but should be sus- 
tained under the limited construction here contended 
for, to wit. limited to the combinations when the 
clamp is substantially the loose ring D of the patent 
or its equivalent, acting upon a suitable cylindrical 
carbon rod or holder, and operating in the combina- 
tion with that peculiar mode of operation (which it 
seems Is the secret ct comme real SUCCESS), which an 
annulus or ring has in the combination of the patent 
by its angular impingement upon the enclosed cy] 
indrical rod B. 

This limitation by construction of the claims of 
the patent in suit, so that the patent may stand 
rather than fall, seeing that Brush has in fact done 
something for the world, has absolutely no effect 
or bearing On the question of infringement. For 
it so happens that the appellees, in this particular 
of an annular or a square clamp acting upon a cyl- 
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indrical rod or upon a square rod, have followed 
Brush’s lead instead of following Hayes lead. — Both 
of their carbon-holders are cylindrical rods, that is, 
both in their old lamp and in their new lamp, and 
in both lamps, the clamp operates by the angular 
impingment of the inner surface of a loose ring 
upon the outer surface of this cylindrical rod. That 
the appellees’ ring has ears or projections on the 
opposite sides, the one to connect it to the lifter 
and the other to trip it on the floor, is immaterial, 
for these ears or projections are mere addifions to 
Brush’s ring; if better in fact than the form of 
ring shown in the Brush patent, they are mere im- 
provements and probably patentable as such, but 
they are improvements which do not negative or in- 
terfere with the Brush combination and the Brush 
operation of the inner surface of a loose annulus by 
angular impingement on the outer surface of a cyl- 
indrical rod delicately holding and sensitively feed- 
ing the rod in the continued operation of the lamp. 


The testimony as to the working of the Hayes 
lamp in 1876, and the specific difficulty that was 
met with and that led to its abandonment at that 
time, is just in that direction of lack of delicacy 
and promptness in feeding, which it would be 
natural to expect and find, with a square clamp 
acting on a square rod. 

Hayes says, in his 105th answer (p. 506): 


‘*It was supposed that this form of lifter [re- 
ferring to the King clutch] would, by virtue of 
its jointed construction and the possibility of 
opening the aperture through it by means of 
that joint very easily, that it would thereby 
release thre earbon-cai Trying rod a little CUSLET 
than the old form of solid clutch ‘the Hayes’ 
clutch }.”’ 


His further testimony on this subject is as fob 
lows (p. 502). 
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**H3x\) You Say that In September the 
clutch-lifter was taken off and the present form 
of articulator lifter put on. What was it about 
Lhe lamp OF bh Oat if hehared. which led lo 
this change? 

A. The change was made by one of the work- 
men, with the idea that it wonld make it a 
MOTE pe rfectly Working lamp. 

64x). What was the supposed imperfection 
about the working of the lamp as it was 4 

A. It was an imperfection common to all 
lamps of a similar kind, not be ing as sensitive 
lo the Cc (age >) of the eurrent (is desire a. 

65xQ. How did this want of sensitiveness 
show itself / 

A. By SOV minsle AATNESS of lhe light, caused 
hy the lamp not answering promptly enough lo 
change Sin the enurrent. 

66xQ). Vv answerlng to, you refer to the 
Seeding of the carbons / 

A. Ido; yes, sir.” 


At p. 564, Q. 22, Wallace was asked to explain 


when the clutch now in the Hayes lamp was put in, 
and he answered : 


“The clutch that is now in the original Hayes 
lamp was put in by Jolin King during the Cen 
tennial Exhibition, but the stirrup was put in 
there first, or the Haves lifter or feed, or what 
ever you call it. The stirrup was put in origi- 
nally. Wr. Aing thought he could make a littl 


f “Ste / motion. 


Again, Q. 25, ‘He said he thought he could 
make a lifter there that would not be quite so 
Je) hr. 

Thus Mr. Wallace only confirms Mr. Hayes. The 
objection to the lamp was that the feeding motion 
Mas not eusy and uniform, hut IPAS “jerky.” 
King’s alteration, by taking out the square clamp 
and putting in his own articulated clamp, was made 
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‘‘with the idea that it would make a more perfectly 
working lamp.”’ 

There were structural defects in the Hayes lamp, 
such as the reversed leverage of the clamp (the 
clamp being longer on the lifter side than on 
the floor side, instead of being longer on the floor 
side than on the lifter side, as it is in appellants’ 
and appellees’ lamps), and the unfortunate position 
of the adjustable spring, to wit, bearing down on 
the clamp and interfering with the uniformity of its 
action. On the other hand, the parts were better 
balanced in the Hayes lamp than in the Brush, and 
required less power to work them, and so the 
former lamp was in the better position to succeed, 
so far as that difference was concerned. 

But appellees’ experts attempted to prove by use 
of the Hayes reproduced lamp in 1883 that the 
original Hayes lamp was entirely operative and a 
practically successful and useful lamp. 


Mr. Pope's testimony is (100 Q., p. 675), and it is 
the only testimony on the point, given by appellees 
in their proofs in defense : 

‘* The performance was excellent. The light 
was uniform and steady, and the feeding oc- 
curred at regular and short intervals. The ring- 
clamp rested constantly against the blunt knife 
edge, just above it, and its lower edge was in 
close proximity to the floor or lowerstep. The 
length of the are was about -, of an inch. 
Another trial was made with the same lamp, 
with copper-plated carbons, ordinary carbons 
having been used in the first instance. The 
light continued to be perfectly steady, and the 
clamp remained in an intermediate position of 
equilibrium. This lamp had no dash-pot, and, 
in fact, needs none, for the reason that the parts 
nearly counterbalance each other, hence a very 
weak current suffices to regulateit. The length 
of the are with the plated carbons was nearly 
one-eighth of an inch. The light was brilliant 
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and absolutely steady, being, In my judgment, 
quite equal to that of the commercial lamps now 
in use, and very greatly superior In point of 
steadiness and uniformity of action to that of 
the Defendants’ ‘ Exhibit Brush Patented 
Lamp.’ 


A careful examination of this testimony of Mr. 
Pope reveals the fact that the Hayes lamp did 
not work on June 15th, 1882, in the manner described 
in the Brush patent The floor mas abse nt “8 ai opeT- 
ative element from this Hayes lamp on that occasion, 
the feeding taking place in some way without its co- 
Opt ration with hh clamp,and without ifs operating 
atall. Just the manner inwhich the feeding proceed- 
ed, Mr. Pope does not explain. But that it did not 
proceed by the co-operation of the clamp with the 
oor, or by the operation of the floor at all, is un- 
equivocally testified to by Mr. Pope, who describes 
the entire operation, feeding and all, as proceed. 
ing without the clamp ever once settling to the 
floor. The whole evidence put into the case by 
appellees as to. the operation of this Hayes 
lamp on this occasion, is so meagre that 
we and the Court are left to draw all our infer- 
ences from a half dozen sentences of Mr. Pope; 
although the experiment was witnessed by half a 
dozen. 

Mr. Pope, far from describing any action or 
operation whatsoever of the floor, distinctly SaVS 
that ** the clamp remained in an inlermediate 
position of equilibrium,” and again ** Lhe ring 
clamp rested constantly against the blunt knife- 
edge, pust abore il. and its lower edge was iM 
close proximity lo the floor or lower slop.”’ The 
fact of its proximity to the floor. is of course im 
material, so long as it never settles to or co-operates 
with it. but “remains ”’ constantly above it, 
‘an an intermediate position “ in mid air. The 
feeding seems to have taken place by a shaking of 
the rod through the clamp in mid air. This is nol 
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an impossible mode of operation (although it is 
not the Brush mode of operation) and would be 
more likely to occur when the current regulating the 
ure was very weak and the are itself very long, 
which seem to have been the conditions under which 
the Hayes lamp was burned on that day, so far as 
we caninfer from Mr. Pope’sanswer, quoted above. 
The floor is essential to the operation of the 
Brush lamp, as we have seen; and if the 
Haves lamp operated in 1876 in the manner 
Mr. Pope describes it as operating in June, 
1882, it did not operatively embody any of the 
claims of the reissue in suit, or operate in the man- 
ner described in that patent, and necessarily result- 
ing from the co-operation of the elements therein 
described, 

When appellees came to take their proofs In re- 
butter, Mr. Wesfon and Mr. Quimby were both 
questioned regarding the Hayes lamp and its 
operation. (Weston, Q. 22. p. 835, and Quimby, 
(). D. }). S45.) They both compare its operation 
with that of the Brush lamp of the patent and pro- 
nounce it and its clamp better and more efficient, 
and give as a reason the lightness of the parts, they 
being nearly balanced. They do not describe its 
mode of operation, nor how it accomplished its feed- 
ing movements. The only Brush lamp of the patent 
they had either of them seen, was practically inop- 
erative, as they both testified, and so far as it did 
operate at all, operated as a stop lamp, and not in 
the manner described in the patent. The compari- 
son of the Haves lamp with such a device, operating 
as they saw it operate, even if it bea comparison 
favorable to the Hayes lamp, is not proof that the 
Hayes lamp is inherently capable of operating with 
practical suecess and in the manner described in the 
Brush patent and as the lamp of the patent actually 
operates. 

There is an entire absence of proof that the Hayes 
lamp operates or can operate or has ever ope ‘ated, 
either in 1876 or at any time since, in the manner de- 
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scribed in the Brush patent and essential to success 
and to the Brush invention and exhibited in appel 
lants’ and appellees’ lamps herein; but on the con. 
trary the appellees have themselves proved that in 
June, 1882, it operated in a different manner from 
that described in the patent. 

Moreover we have heretofore referred to the fact 
that the reproduced lamp as used by these experts 
had a brass clamp operating in a brass rod, whereas 
the original lamp had a steel clamp. 


If it be argued that our disclaimer of April 6, 
1883 (p. 899), disclaiming claim two wholly anda 
possibie broad construction of claim ¢hree, in view 
of the White lamps of 1876 which had square 
clamps acting on square rods, estops us from claim- 
ing, and the Court from holding that the square 
clamp of the Hayes lamp acting on the square rod 
ol that lamp is not the same thing-as the annular 
clamp of Brush acting on his cylindrical rod in the 
combination of the first, third, fifth and sizth 
claims, we answer. 

For the purposes of the second claim and the op- 
eration and result there attained an annular clamp 
acting on a cylindrical rod is not materially differ- 
ent from a square clamp acting on a square rod. 
The essential parts of the invention of the second 
claim are the clamp, the rod and the adjustable 
stop. The operation is that when the rod moves 
up to separate the carbons and form the are it 
carries the clamp or is accompanied by the 
clamp until the stop is reached when the clamp 
striking the stop is held from further rising 
and in its turn holds the rod from further 
rising. The result is to prevent the rod _ ris- 
ing so far at any one time as to break the 
are. That is the whole of it. There is no feeding 
of the rod through the clamp at the floor; the 
clamp only operates upon the rod when it, the 
clamp,is up against the stop, andatsuch moments it 
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Operates upon the rod only to prevent the rod go- 
ing higher and breaking the are. When the clamp 
is below the stop it is doing no work. Manifestly 
all that is needed in the clamp of this combination 
is that the clamp shall be adapted to go up with the 
rod when the rod rises (without slipping or being 
left behind by the rod) and shall hold the rod like 
a vice when the stop is reached (without letting the 
rod thereafter slip up through it). All that is needed 
is plenty of friction to carry the clamp up to the 
stop and then a positive bite that will not let the 
rod budge or rise another particle. The grosser the 
bite, the better. The less delicate the bite, the bet- 
ter. If the clamp will bite and hold that is all. 
The White lamp with its square clamp is even more 
efficient for the purpose sought than is the Brush 
lamp of Fig. 6 with its annular clamp. 

On the other hand, in suggestive contrast, the 
invention now in issue, claimed in claims 1, 3, 5 
and 6 and embodied in the lamp of Fig. 1 
of the patent, is an _ invention in which 
the essential and critical operation is_ the 
feeding of a carbon-rod down (through a 
clamp by the delicate and continuous control of 
the clamp over the rod, a control that must be ex- 
ercised at every instant of the operation, ready to 
raise, to hold, to lower, to feed at the floor, to ad- 
just, all according to the requirements of the are 
from moment to moment. The essential function 
of the clamp in this combination and for this pur- 
pose and which determines its success or its failure, 
is found in its operation at the floor where it 
gradually and delicately permits the rod to feed 
down through it as the carbons burn away and the 
are requirés it, but never letting go or losing con- 
trol of the rod. Forif it let go the upper carbon 
would instantly drop into contact with the lower 
earbon and the are would be at an end and the 
light out. The clampall the time carries the entire 
weight of the upper carbon and of the carbon-rod, 
even during the very act of feeding. Manifestly 
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delicacy ot hite 1s the controlling consideration 
here. For the purposes of the disclaimed invention 
of claim @wo all that is required is certainty of bite. 

For the purposes of the invention in issue here 
certainty of bite must be combined with the re 
quired delicacy of bite. Therefore, although the 
difference in form of clamp and of rod under dis- 
cussion is immaterial for the purposes of the 
former invention, it may well be material for the 
purposes of the latter invention. And where, as 
here, all the testimony in the case leads inevitably 
to the conclusion that the square clamp and rod 
failed of practical success as a continuous feeding 
device in an equilibrium lamp, whereas the annu- 
lar clampand rod achieved conspicuous success and 
gave the world a new industrial art, there the differ- 
ence is material and is the proper foundation of a 
patent for the latter entire combination. 

Both on the question of the materiality of the 
change and of the sufficiency of the invention in- 
volved, the failure of the one and the success of the | & 
other is persuasive evidence, and is conclusive where 
accompanied by a definite (though simple) change 
of structure and of mode of operation, which can 
be seized upon by the Court as the outward and 
visible embodiment and expression of the last step 
necessary to bring success, and which brought sue- 

CESS. 

We submit that, as between Hayes and Brush, 
the latter made a clear, well defined advance upon 
the former, and is entitled to protection to the 
extent of that advance, and that the patent in suit 
is capable of a construction which will secure that 
to him, and that it should be so construed wf magis 
valeat quam pereat, 

‘Thus will the Court effectuate to Brush the pur. 
pose of the constitution and the laws, to wit, to 
encourage the progress of the arts and industries by 
rewarding those who contribute to such progress, 

We might here quote (for it is exactly applicable 
to the defenses proved in this case, including the 
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Hayes defense and the Slater & Watson patent) 
what was said by this Court in a recent case, Con- 
solidated Valre Co. v. Croshy Valre Co., 113 U.S.., 
157, 170: 

‘‘In regard to all of the above patents, ad- 
duced against Richardson’s patent of 1866, it 
may be generally said, that they never were, 
in their day, and before the date of that patent, 
or of Richardson's invention, known or recog- 
nized as producing any such result as his appa- 
ratus of that patent produces, as above defined. 
Likenesses in them, in physical structure, to 
the apparatus of Richardson, in important 
particulars, may be pointed out, but it is only 
as the anatomy of a corpse resembles that of 
the living being. The prior structures never 
effected the kind of result attained by Richard- 
son's apparatus, because they lacked the thing 


which gave success.,”’ 


In the light of this discussion of the facts, we re- 
fer the Court to some of the authorities. 


In the case of J/owe v. l/nderirood, 1 Fisher, 160, 
decided by Judge Sprague, the patent in suit was 
the patent of Elias Howe for the sewing-machine. 
The question before the Court was whether the 
combination of a needle carrying its thread, and a 
shuttle carrying its thread, with means of tension 
on each thread, forminga stitch by the interlocking 
of the two threads in the body of the cloth, was 
anticipated by the so-called Hunt machine. Among 
the evidence relied upon by the defense was that of 
one Johnson which Judge Sprague Giscusses on 
page 170, and which he says he considers as decid- 
edly going to show that the machine was merely 
experimental from beginning to end. The evi- 
dence was 
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‘‘that it would sometimes sew, for six or eight 
inches, a perfect seam. At other times it would 
drop stitches, make misstitches—the threads 
would lie along, not being looped together, 
while the shuttle would stop in the race; * * 
they could not ascertain the cause why it 
stopped ; they tried to do it, they experimented, 
they improved upon it ; but during the 
whole time the machine was in Baltimore that 


difficulty existed.” 


Now this machine had Elias Howe's combination 
of needle and shuttle, each carrying its thread, and 
means of making tension on each thread, for the 
purpose of interlocking the stitch in the body of the 
cloth. But the elements did not work together with 
practical success in the intended manner. The re- 
sult was, that as, Judge Sprague finds, the attempt 
was abandoned, and the field was left clear for the 
invention of Elias Howe. 

His statement of che law, which has been from 
that day to this universally accepted, is as follows 
(pp. 166—167) : 


‘A machine, therefore, in order to anticipate 
any subsequent discovery, must be perfected ; 
that is, made so as to be of practical utility, and 
not to be merely experimental and end in experi. 
ment. | * Until of practical utility, the 
public attention is not called to the invention ; 
it does not give to the public that which the 
public lays hold of as beneficial alii, 
lf Mr. Hunt did not go to the extent of having 
perfected a machine, although he made many 
ingenious devices, it was, in the eve of the pat- 


ent law, a nullity ; it gave nothing to the public; . 


it was only an idea, never carried out in a ma- 
chine that could anticipate one subsequently 
invented. ’ 


Applying this sound and practical view of the 
law, we submit, as b8yond all reasonable question, 


- 
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that the public was never indebted to Mr. Hayes 
for the invention of the lamp in controversy here. 
If Mr. Brush had not afterwards invented his lamp 
and patented it, and introduced it widely and 
profitably to himself and to the publie in this 
country, the lifeless remains of Hayes’ experl- 
mental lamp would never have been dug out of the 
grave to which they were committed after his failure 
of 1876 


In the Case of Pulnam wa Hlolle nde ve 1v Blatch- 
ford, 48, decided by Judge Blatchford, the patented 
invention was an Improvement in bottle stoppers. 
Qne O//fo was set up by the defendant as having 
made and used the same thing some time before the 
plaintiff's invention, and it is stated by the Court 
(p. 59) that “if the whole combination of compound 
stopper, yoke, lever and neck-band, had been cap- 
able of operating in the TTA lhe combination set 


forth in the first claim of the plaintiff’ s TRISRUE 


operates, lo produce effectively lhe results pro- 
duce (] by lhat combination if would have heen 
an anticipation. 

The facts proved by the defense were strikingly 
parallel with the facts proved here regarding the 
Hayes lamp. Otto kept a beer saloon. He made 
one, and only one such bottle-stopper. He put it 
ona bottle. He repeatedly filled the bottle with 
beer and served his customers or allowed them to 
serve themselves from it. It was so used two or 
three times a week for about two vears. It was testi- 
fied by several witnesses that it worked ‘* oood ” or 
‘quite well.” Otto, before he made his bottle- 
stopper, knew of another one, the objection to 
which was that it had to be opened or closed by 
means of a separate lever or piece of iron, and he 
did not provide himself with this stopper, because 
as he was in the habit of sending out beer in bottles, 
the extra piece of metal he would have been obliged 
to send was liable not to bereturned. For this rea 
son he says he tried to make a stopper that would 
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snit him better, and so he made the alleged antic 
pating stopper. But he never in fact sent /Aa?z ont, 
with bottles of beer. An important point about the 


patented invention was that, when closed, the bot 
tle mouth was ‘‘ securely?’ and ‘* tightly “* sealed 
so that accidental detachment in the handling was 
impossible. ‘‘ [tis not shown,”’ says Judge Blatch- 
Jord, ». 60, ** that this strneture of Otto's closed the 
bottle mouth securely or tightly l niess this was 
done the structure was useless, — 


He afterwards }). (2 Saves 


‘The whole evidence shows that it must fall 
into the rank of abandoned experiments. 

The thing was inchoate and rested in ex- 
periment, ‘The process pursued for its devel- 
opment failed to reach the point of consumma 
tion. Howevel nearly Otto approximated to 
the end in view, he only made progress. The 
world derived no benetit from what he did. The 
recollection of it was stimulated by the success 
of De Quillfeldt’s invention sut for. that, 
Otto's structure would have still been reposing 
in the old trunk beneath the stairs, forgotten 
and worthless.’ 

‘* These views apply to all that there was in 
Otto’s structure. It was a unit. It was an 
abandoned experiment as a whole. It cannot 
affect any one of the claims of the plaintiff's 
patent.” 


The parallel between this history and that of the 
Hlaves lamp is too obvious to need recital. 

In Parkhurst vs. Ainsman, 1 Blatehford, 488 
194, the Court says: 


. 


To constitute a prior invention, the party 
allegesl to have produced it must have pro 
ceeded so far as to have reduced his idea to 
practice, and embodied if in some distinct form. 
lt must have been carried into practical opera 
tion; for he is entitled to a patent who, being 
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an original inventor, has first perfected an in 
vention, and adapted it to practical use. Crude 
and 1m pe rfect CL pel bye nts. equivocal EL the 7 
Ve sullfs and then give dt bp So; Years, cannot he 
permitted to prevail against an original inven- 
tor, who has perfected his improvement.” 


Suppose the experiment proved that it could not 
be put into practical operation, would not such be 


conclusive against it / 


In Nickels v. Borden, 3 Blatch.. O35, Judge 
Nelson in charging a jury said: 


‘*The new set of ideas which. of themselves, 
are not the subject of a patent, in order to be- 
come patentable must be embodied into work- 
ing machinery, and adapted to practical use, 
It is this embodiment and operation which 
furnish bencficial results to the public.’ 


Suppose atest of it had proved it nol ‘adapted 
to practical use,’ would not this be conclusive 
against it / 

A leading case on this subject is that of Cahoon v. 
Ring, | Fisher. 399. which was tried before Justice 
Clifford, in the District of Maine, in 1859. In that 
case the learned Justice, in charging the jury and 
speaking of a machine set up against the patent as 
a prior invention, said 

‘*Should you find that it was made and com- 
pleted prior to the Cahoon invention, and that 
it does embody the improvements in the 
Cahoon patent, as already defined and ex- 
plained, you will then inquire whether it was, 
in point of fact. a machine com pleted and re 
duced to practice, in contra-distinetion to an 
experimental machine, or a machine made, by 
the supposed inventor, in the prosecution of ex- 
periments and inquiries, and that unless it 
appears to your satisfaction that such machine 


was actually used as a seed-sower, in sowing 
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seed Joi argricultural Purposes, you are 
warranted in presuming that 1t was a mere 
experiment, and if so, you are instructed that 
it would not invalidate the plaintiff's patent, 


provided Cahoon was an original inventor of 


his improvements, without knowledge of that 
machine, and did not derive any of them from 


Lae ns 


In the English case of Jones vs. Pearce, 1 Webs 
Patent Cases. 122. Mr. Justice Patteson instreted 
the jury as follows: 


‘If on the whole of this evidence, either on 
the one side or the other, it appeared this wheel 
constructed by Mr. Strutt's order in 1814, was 
a wheel on the same principles, and in sub- 
stance the same wheel as the other, for which 
the plaintiff has taken out his patent, and that 
it was used openly in public, so that everybody 
might see it, and had continued to use the same 
thing up to the time of taking out the patent, 
undoubtedly, then, that would be a ground to 
say that the plaintiff's invention is not new, and 
if it isnot new, of course his patent is bad, and 
he cannot recover in this action ; but if, on the 
other hand, you are of opinion that Mr. Strutt’s 
was an experiment, and that he found it did 
not answer, and ceased to use it altogether, and 
abandoned it as useless, and nobody else fol- 
lowed it up, and that the plaintiff's invention 
which came afterward was his own invention, 
and remedied the defects of Mr. Strutt’s wheel, 
then there is no reason for saying the plaintiff's 
patent 1s not good.”’ 


In Seymou) v. Osborne. 11 Wall. 516. 551. this 
Court said: 


‘*Apart from these he |Hussey| also made 
one experimental machine, with a square plat- 
form, to which was bolted an angular addition, 
viving the whole, when the addition was at- 
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tached, an angular form. Examined when the 
addition is bolted to the main platform, irre- 
spective of the other ingredients of the combi- 
nation, it approaches much nearer to the inven- 
tion of the complainants than any of the other 
exhibits introduced in evidence by the respond- 
ents. Conceding all that, still it would not be 
dificult to show that the two are substantially 
different in several! respects ; but 1° Is unneces- 
sary to enter that field of inquiry, as the proofs 
are entirely satisfactory to the Court, that the 
machine, as constructed, was merely an ex- 
periment, and that it was never reduced to 
practice as an operative machine. Undoubtedly 
it was built in the Autumn of 1848, subsequent 
to the close of the harvest season. but the re- 
spondents’ testimony shows that it was not used 
for cutting grain during that harvesting season. 

Some obscurity surrounds its early history, 
nor is it of much importance that it should be 
better Known. It appears that it was sent to 
the railroad depot to be transported to some 
other place for trial; but there is no positive 
evidence that it was ever forwarded or used, or 
that it was capable of any beneficial use. Where 
it was transported, if at all, from the depot, 
does not appear; but it does appear that it was 
returned the next year To the shops of the 
maker, and that it was set against the wall by 
the side of the street, in front of the shop, 
where it remained for some time; that it was 
then removed to the new shop of the maker, 


where it remained until it was taken to pieces 


‘and broken up by his order, and never restored 


till long subsequent to the complainants’ 
patent 

Original and first inventors are entitled to the 
benefit of their inventions if they reduce the 
same to practice and seasonably comply with 
the requirements of the patent law in procuring 
letters patent for the protection of their ex- 
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clusive rights. Crude and imperfect experl- 
ments are not sufficient to confer a right toa 
patent ; but in order to constitute an invention 
the party must have proceeded so far as to have 
reduced his idea to practice and embodied it in 
some distinet form. 

Desertion of an Invention, consisting of a 
machine never patented, may be proved by 
showing that the invertor, after he had con- 
structed it and before he had reduced it to 
practice, broke it up as something requiring 
more thought and experiment and laid the 
parts aside as incomplete, provided it appears 
that those acts were done without any definite 
intention of resuming his experiments and of 
restoring the machine with a view to apply for 
letters patent. 

He is the first inventor in the sense of the 
patent law and entitled to a patent for his in- 
vention who first perfected and adapted the 
same to use, and it is well settled that until the 
invention is so perfected and adapted to use it 
is not patentable under the patent laws.’’ 


In Brown v. Guild. The Corn Planter Case, 28 
Wall, 181 (1874), this Court say as to the alleged 
prior use of Remy & Kelly (p. 209-211) 


‘** The machine of Remy & Kelly comes next. 
They applied for a patent in June, 1850, but 
withdrew the application in August, 1850, for 
what cause does not appear. We have before 
usa copy of the application and accompanying 
drawings and models of the machine, and. the 
examination of Remy and one Burgess in refer- 
ence thereto. The machine consisted of a fronts 
middle and rear frames, or parts, the former 
being mounted by two seed-boxes or hoppers, 
and being furnished below with two drill teeth 
which cut or seratched the usual small furrow 
in the ground, and through which the seed was 
deposited in the earth. Small rollers with cav. 
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ities in their surfaces were made to revolve in 
the bottom of the seed-boxes, and these carried 
out and deposited the seed in the drill teeth in 
the usual mannerof drills. The drill teeth were 
followed by a transverse row of upright harrow 
teeth for covering the grain. These harrow 
teeth were inserted in a cross bar framed into 
two long levers which were attached to the fore 
part of the front frame by a loose joint. This 
apparatus constituted the middle frame. The 
rear frame was also attached to the front frame 
by a loose joint, by means of side bars, extend- 
Ing forward and connected thereto by bolts or 
pins, and was supported on a transverse roller 
consisting of four wheels or bulkheads, and 
iron bars connecting them together, making a 
sort of rolling crate, which rested on the ground 
supported the driver's seat, and by means of 
bands and pulleys gave a revolving motion to 
the seed rollers before mentioned. An iron 
crank, within the drivers reach, and fitted in 
bearings on the rear frame, enabled him to pry 
up the cross bar holding the harrow teeth, and 
with it the rear end of the front frame with the 
drill teeth. This operation, as the tongue was 
fast and rested on the horses, raised the cross 
bar and the rear end of the front frame so as to 
lift the drill teeth and harrow teeth out of the 
ground. In this respect it produced, by means 
somewhat different, a result similar to the lift- 
ing of the front frame and runners by means of 
the levers acting on the fulerum of the wheels 
in Brown's machine. Only one machine, how- 
ever, Was ever made, and this was made merely 
for an experiment in Brookeville, Indiana, in 
the year 1849. It did not contain the pulley 
strap for turning the seed rollers which the ap- 
plication and model exhibit as part of the in- 
vention. Remy, in trying the machine, walked 
alongside of it, and, with a crank, gave the 
seed rollers an oscillating motion with his hand, 
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surgess driving. In this way they planted five 

acres, Which Remy says were planted even and 
cultivated both ways. Sut the machine was 
never used again, and was afterwards broken 
up, and no other was ever made. Remy made 
many other corn planting machines on a diffe) 
ent principle, but he said there was no demand 
in that region for a machine of this kind. 

The appellees contend that this was an an 
ticipation of several material parts of Brown's 
machine. But it is obvious that it had not the 
runners nor the covering rollers, nor was it 
adapted LO planting in check rows. As pre- 
sented to the Patent Office in 1850, and in the 
models exhibited to the Court, it was planned 
for an automatic drill planter. The experi 
ment made in 1849, when Remy worked it by 
hand, was a mere experiment which was nevel 
repeated. if mia have presented one or two 
ideas In advance of other machines, but it can 
hardly be said to anticipate the machine which 
we have described as Brown's Were it not 
for Lhe application for (f pate ni if mould hig 
justly regarded “IS ii shandoned EL pel ime yi. 
incapable of being Sel tp) against Ah lhe; 
claim. Can the fact that such an application 
was made and afterwards voluntarily with- 
drawn, and never renewed, make any differ 
ence’ Wethink not. Had a patent been act- 
ually granted to Remy & Kelly it would have 
been different. The case would then have come 
directly within the seventh section of the act of 
1836, which makes a ** patent ’’ or a ‘** descrip- 
tion in a printed publication ” of the invention 


claimed a bar to a further patent therefor. ° 


But a mere application for a patent is not men- 
tioned as such a bar. It can only havea 
bearing on the question of prior invention or 
discovery. Lf pon the whole of the evidence 
it appears that the alleged prior invention or 
discovery was only an experiment and was 
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never perfected or brought into actual use, 
but was abandoned and never revived by the 
alleged inventor, the mere fact of having un 
successfully applied for a patent therefor can- 
not take the case out of the category of unsuc 
cessful experiments.’ 


(P. 219) ** the machine of Remy & Kelly was 
a mere experimental one abandoned by the in- 
ventors ” (and this although they had planted 
five acres of corn with it, p. 210). 


In Gayler vs. Wilder, loo How.., 477, the exact 
point of the case is that though Conner made the 
exact safe first and used it himself in his business 
for years, but finally discontinued its use and dis- 
posed of it, and it disappeared, and Conner and all 
who had Known of it forgot its construction (until 
it was recalled by the later patent in suit), yet F itz- 
gerald, a true but later inventor of it, would have a 
good patent. 


‘* For there was no existing and living know!l- 
edge of this improvement, or of its former use, 
at the time he made the discovery. And what- 
ever benefit any individual may derive from it 
In the safety of his papers, he owes entirely to 
the genius and exertions of Fitzgerald.’ 


In reaching this conclusion, and as one step to it, 
the Court say 


The Act of 1836, ch. 357. $6, authorizes a 
patent where the party has discovered or in- 
vented a new and useful improvement ‘not 
known or used by others before his discovery 
or invention.’ And the 15th section provides 
that if it appears on the trial of an action 
brought for the infringement of a patent that 
the patentee ‘ was not the original and first in- 
ventor or discoverer of the thing patented,’ the 
verdict shall be for the defendant. 
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Compare the opinion below (Blatchford, 
J., 3 Fish... 640). 


The subject matter of the Kirkham lock inven 
tion (mere reversibility, that is, adaptability to be 
put on to a door either way), was so’simple that the 
mere construction of a lock de monstrated SIULCCEOSSE . 
and the mere showing and explaining of itamounted 
to publication. 

lt is quite different with the invention here at issue 
which deals with and controls and utilizes an invisi- 
ble and subtle force, not even to-day known as to 
its essential character, but known only in and by 
the manifestations of its presence. The visible 
mechanical parts here are but the dead bones of the 
invention. Their mere assembling did not demon 
strate success. So faras positively appears from the 
proofs Hayes never explained his lamp to anybody 
or showed its essential parts In operation to any 
body prior to the date of Brush’s invention. When 
the lamp was burned it was all ‘‘ soldered up,’ arid 
the essential working parts concealed. A window 
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has had to he cut mn the reproduced exhibit tO @T)- 
able the Court to see those parts to-day. The head 
electrician at Wallace & Sons never knew how the 
lamp was constructed at the early day in question, 
although he saw it burning then. These and a 
dozen other differences of fact between the two 
cases distinguish them, and we submit that the 
authority of Coffin v. Ogden is not applicable here. 
If the Cireuit Courts of the land erroneously un- 
derstand that case as intended by this Court to ap- 
ply to such a case as the one at bar, opportunity is 
presented by this case to correct that error, and to 
add one to the bulwark of authorities in which this 
Court has with even hand and steady purpose 
refused ‘**to permit the remains of old experiments 
to destroy the pecuniary value of a patent for a 
useful and successful invention.” 


Pe 
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In Pennock v. Dialoque, 2 Peters, 1, 22. (1818— 
Story, J.) This Court in course of reasoning say : 


‘‘If the public were already in possession and 
common use of an invention fairly and without 
fraud, there might be some reason for presum- 

a om ing that the legislature did not intend to grant 
° an exclusive right to any one to monopolize that 
which was already common. There would be 
nea quid pro quo ; ne price for the exclusive 
right or monopoly conferred npon the inventor 

for fourteen years.’ 


But in the case at bar the public was not in 
possession of the invention. TJ'hat they have de- 
rived wholly from Brush. Brush has paid the 
price, has given the full consideration. It rests 
with tliis Court to see that the exelusive right 
which is his due is secured to him in good faith, 
and that he is protected from the technical on- 
slaughts of those who, while plundering him for 
their own gain of the fruits of his labors, ery that 
he is unworthy of his hire 

Of the cases referred to by the Court below 
(Coffin v. Ogden, has already been distinguished. 

In the old case (also referred to by the Court 
below as authority for its holding) of Reed v. Cutter, 
| Story, 590 (7. Story, 1841), the testimony as to the 
prior use by Richmond showed that Richmond had 
made several pumps containing the improvement ;: 
and the question raised and argued was as to the 
amount of publicity or notoriety necessary in the 
case of a prior use in order to defeat a patent. The 
language of the Court is all very general and was 
a~ written with the facts of that case in mind, namely, 

. that Richmond had made several pumps containing 
' the invention. It is undoubtedly good law and ap- 
plicable under such circumstances, but the present 
case is clearly distinguishable in its facts. 

In Pickering v. McCullough, 3 Ban. & Ard., 
279 (also referred to by the Court below as an- 
thority for its holding) the proof was that the prior 
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use was of ‘‘a complete machine,’ which ‘* operated 
for nearly a year, that crucibles were made upon It 
without any imperfection in form. lf that 
testimony is believed, there can be no doubt that 
the machine was neither incomplete in construction 
nor ineffective in adaption to the work for which if 
was intended.” These facts clearly distinguish that 


case from the one at bar. 


Among the many Circuit Court cases sustaining 
the position of appellants here, are : 
ne ia once Wilson v. Coon, 6 Fed. Rep., O26. 
ys : —_ Daris v. Brown. 9 Fed. Rep., B56. 
ana Y Madinae (3 Ib Moher, 4§2%\ Rich v. Lippencolt, 2 Fisher, 1. 
Weed “ bud bs Se mi S60 Bullock Printing Pre 88 Co. VY. Jones. S| 
“hs ey Co -- « OF B. & A., 197; and see also Hal/ +. 
Mr Bird, 6 Blateh., 442. 
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That proof of anticipation must be clear and con- 
vincing beyond a reasonable doubt. 
Cantrell vy. Watllick. 117 U. S.. 689. 
Coffin V Oagde n, 18 Wall. 120), 
Am. Bell Tel. Co. v. Cushman Tel. Co.. 
35 Fed. Rep.., 734. 
Seibert, ete.. Uo. v Nightingale. 32 Fed. 


Rep. Me, A 


That diligence in giving the invention to the pub 
lic will prevail over even a prior completed inven 
tion. 

Lockwood v, Cleareland, 18 Fed. .Rep.. 


‘>< 
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In Washburn & Moen Mi q. Oo. v. Haish, 4 Fed. 
Rep., 901; Drummond, J., says quoting with ap 
proval Mr. Justice Grier in Goodyear v. Day. 

“It is usually the case when any valuable dis- 
covery is made, or any new machine of great utility 
has been invented, that the attention of the public 
has been turned to the subject previously, and that 
many persons have been making researches and 


experiments. * * * Many experiments may 
have been unsuccessfully tried, coming very near, 
vet falling short of the desired result. The inven- 
tion, when perfected, may truly be said to be the 
culminating point of many experiments and 
failures of others, but it gives them no right to 
claim a share of the honor or the profit of the suc- 


cessful inventor. ” 
We submit that such is the case at bar. 


Says this Court in Consolidated Safely Valve Co. 
vs. Crosby, 113 U. S., 157, 179: 

‘The facts that the known valves were not 
used and the speedy and extensive adoption of 
Richardson's valve are facts in harmony with 
the evidence that his valve contains just what 
the prior valves lacked and ro tO Support the 
conclusion at which we have arrived on the 
question Ol novelty | 

See also Am Bell lel. Co. vs. Cushman ('0., 35 
Fed. Rep., 734, where is contrasted the failure of 
certain prior structures fo possess the market as 
contrasted with the prompt adoption by the public 


of the Bel] Telephon 


ae ee [3 Ming A’ Packing Co. WB. 
Magowan, 27 Fed. Rep., 362. 

Shedd vs. Washburn. 9 Fed. Rep — OO. 

Washburn Co. vs. Haish, 7 Fed. Rep.. 
O06. 

Lindsay vs. Stein, 10 Fed. Rep., VOT, 

Zinsser vs. Aremer, 48 Off. Gaz., 114. 


. 


We now append and make a part of this brief 
our brief used in the Court below on the othe 


issues of the case there m: 


IO 


Appellants’ Title. 


Concerning the title of the appellant, Charles F, 
Bush, no question has been raised. 

To the joinder of the Brush Electric Company, as 
a party complainant, the appellees took the ob 
jection in the form of an objection to the introduc- : 
tion of the Exhibit Title Papers In evidence, \}>. 
33), thatsaid tithe papers purported to convey no 
title to the complainant corporation, authorizing 
the same to be a party complainant to the suit. 

The facts are these, and are undisputed. 

By an instrument in writing, Ex. Title Papers, 
putin evidence at page 33, and printed at page 18 
of the record, the appellant, Charles F, Brush, 
vranted to the 7% legraph Supply Company of 
Cleveland, Ohio, the sole and exclusive right to 
manufacture and sell the articles and apparatus 
forming the subject-matter of the patents here sued 
on, as appears from said exhibit. 

The name of the said Telegraph Supply Company 
Was subsequently changed LO [37 ush Bi trie (loli 
pany, the appellant corporation, as appears by the 
Ex. Title Papers, No. 2, put in evidence at page 76 
(after the taking by appellee's counsel of the ob- 
jection just referred to), and printed at page 21 
which exhibit establishes the identity of the ap- 
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pellant corporation as the grantee of Charles F. 
Brush as above, and removes the objections made 
by defendant's counsel to the Ex. Title Papers. 
The joinder, in a suit in equity for the infringe- 
ment of a patent, of the grantee of the exclusive 
right to make and sell the patented device, with the 
holder of the legal title to the patent, is in accord. 
ance with the well-settled practice of the United 
States Courts, and cannot seriously be questioned. * 


Good year v. Allyn, 3 Fish, 374. 

(roodye arv. Cent. R. R. of New Jerse y, 
| Fish, 626 

(food year v. Hills. 3 Fish. 184. 


No evidence Was otfere D\ the appellees im peach- 
ing the title of the appellant to the patent. 


General Principles of Electric Arc 
Lighting. 


The invention in suit relates to electric are lighting. 

If a closed circuit through which a current of 
electricity is passing be broken, and the parts at 
the break be not separated too far from each other, 
the electricity will continne to flow, leaping across 
the break; but it will at the break be largely con- 
verted into heat and light, owing to the strain de 
veloped in getting across, producing at that point 
the intensest heat and intensest light possible to be 
produced artificially. This light is called the e/ec- 
frie are hight. It is the hight with which the streets 
and parks of New York and other cittes are largely 
illuminated. The immediate portions of the cireuit 
between which the break occurs are called the elec 
frodes. ‘The electrode trom which electricity passes 
into and neross the break is called the positive eler- 
lrode. ‘The electrode into which the electricity 
passes from the break is called the negative elec 
lrode. The distance traversed by the electricity in 
passing across the break from one electrode to the 
other is called the /ength of the are. The path 
described by the electricity in making the passage 
is filled with very minute white-hot particles of the 
substance of the electrodes. This constitutes the 
are itself, 

Gases obstruct the passage of electrical currents 
throngh them very much more than solid conduc- 
tors. The obstruction offered by any body to the 
passage of acurrent of electricity through it is called 
the resistance of that body and may be accurate- 
ly measured. It is expressed in units that are 
called ofms. The resistance of the are is very 
much higher than the resistance of the electrodes, 
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Moreover, as the length of the are increases, its re- 
sistance increases, and as its length diminishes, its 
resistance diminishes, other things remaining the 
same. The rates of increase are not exactly propor- 
tional, however; the resistance increasing less rap- 
idly in proportion than the length of the are; that 
is, generally speaking, an are of double the length 
of another, has considerably less than double the 
resistance. In practice these ares are very short, 
ranging from one SIXTy fourth lip TO One elghth of 
an inch in length, according to adjustments, ete. 

Light is emitted both from the are itself and also 
from the extreme ends of the two electrodes, notably 
the positive electrode, which becomes white hot . the 
whole being called fhe are light. The amount and 
character of the light depend upon the strength of 
the current passing through the are, upon the effect 
ive size and substance of the electrodes, and upon 
the length of the are. 

If the current increases, the light will Increase, 
and ice versa, other things remaining the same, so 
that a fluctuating current will produce a fluctuating 
light. If the character of the electrodes varies 
from time to time the light willvary. If the length 
of are varies or fluctuates, the light varies or fluct 
uates. 

The strength of a current varies according to the 
amount of resistance offered to it. Ifthe resistance 
is Increased, the current is diminished in strength, 
and vice versa So by increasing the length of an 
are (thereby increasing its resistance) we can weaken 
the current, other things remaining the same, and 
by diminishing the length of are we can increase the 
current. This interdependence of the strength of 
current and length of are may be utilized for the 
purposes of mutual control ; that is, theare may be 
made to control the current or the current made to 
control the are. 

The steadiness of the light, from moment to 
moment, depends upon the constancy of these vari 
ous conditions, or upon the possibility of neutraliz- 
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ing the effect of a prejudicial change in one condi 
tion by an immediate and counteracting change 
enforced upon another condition. This latter opera- 
tion Is accom plished through acontrol of the length 
of are by means of the magnelism of the current, 
the electrodes helng made as pearly homogeneous 
iis possible. 

The current for electric are lights was formerly 
produced by chemical action in a voltaic battery. 
It is now almost universally produced in the arts by 
mechanical action ina dynamo machine. The com- 
mercial change occurred within the last decade and 
ahalf. The economy of the latter method of pro 
duction caused the change and has largely COl- 
tributed to the commercial use of electricity as a 
source of hght and powe1 

The currents produced by the two methods differ 
materially in character from each other. The cur- 


rents of ordinarv battenes. as used. were com- 


paratively weak but perfectly steady. The cur- 
rents produced by dynamos are strong, but much 
less steady They are inble to sudden fluctna 
tions 


The solution of the problem of are-reguiating 
ona small scale when the voltaic battery was used, 
even if successful, would give little assistance in the 
far more difficult problem of are-regulating on a 
commercial scale when a dynamo machine is to be 
used. 

To successfully adap! the are light to these two 
characters of currents constituted different prob- 
lems, 

Various sizes, shapes and materials have been 
used for electrodes in are lights, but it was early in 
the century discovered that carbon was peculiarly 
well adapted for the purpose, and at the present day 
carbon pencils are universally employed, made of 
very hard carbon, and as nearly homogeneous as 
possible. 

Devices operating to control the length of theare 


’ 


for the purpose of regulating the curreut and the 
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light, as shown above, including incidentally the 
formation of the initial break in the circuit, where- 
by the are is established, are called electric are 
lamps, ()] ele 1Tvic “sc light regulators. 

In the operation of anare light, the electrodes 
are gradually consumed and wasted away, and it is 
therefore necessary that the electrodes should be 
moved or fed together from time to time, as they 
are consumed, to prevent the are being so greatly 
elongated as to actually stop the current altogether. 
To accomplish this, both electrodes may be mova 
ble, or as is more commonaly the case, one may be 
movable and the other fixed. 

The substance ot the positive electrode . hesides 
being gradually consumed (if the are is formed, as it 
commonly is, in air), is toa small extent transferred 
particle by particle across the are, forming a contin 
uous luminous bridge of minute particles of white- 
hot matter, and tending to build up the negative 
electrode, partly compensating for its loss by con 
sumption. According|\ the positive electrode is 
wasted away more rapidly than the negative. It is 
therefore made the movable one, when one only is 
movable. and is usually placed above, the negative 
electrode being fixed and below. 

Electrical resistances are measured in o/ms, as 
we have seen: the ohm being the unit of resistance 
in practical use. Thus the resistance of a mile of 
ordinary telegraph wire is sixteen ohms. 

The strength of an electric current 1s measured in 
amperes or webers, the former name for the unit of 
current having come into general use in place of 
the latter since the commencement of this suit. 

Klectro-motive foree, which is the force tending 
to urge a current of electricity through a resistance, 
is measured in volfs, the volt being the unit of elec 
tro-motive force in practical use. 

There is a definite and invariable relation existing 
between these three electrical quantities, which is 
known at Ohm's Jai. The law is best stated thus: 
current equals electro-motive foree divided by re 
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sistance ; that is, the strength of any constant 
electric current expressed in amperes (or webers) is 
equal to the electro-motive force ex pressed in volts, 
divided by the resistance expressed in ohms. This 
is ordinarily stated algebraically in the equation, 


. 
« 
: 


Kt. 
[t is evident from this equation that, when any 
two of these quantities are given, the third may be 
computed. 

An electric lighting cireuit consists of the genera- 
tor of the current, the lamp or regulator of the are, 
and the connecting wires, called leading wires or 
simply /eads 

When onlvy one lamp or regulator is used with 
each generator, (that is, a separate generator for 
each lamp, ) it is called single lighting. When two 
or more lamps are used with one generator, it is 
called multiple lighting. Single lighting was the 
only mode of using electric are lamps at the time of 
the Brush regulator invention in suit Multiple 
lighting was first introduced after that invention had 
been completed, and about the time the original 
patent for the same issued, to wit, May, 1878. There 
are three ways of arranging lamps in multiple light- 
ing, illustrated in the accompanying cuts. In the 
arrangement in mu/tiple cirenit, one dynamo ma- 
chine or generator furnishes two or more separate 
currents in as many separate cirenits, each one of 
which inelndesalamp. In thearrangement in m2zl- 
liple are, the separate lamps are arranged in as 
many separate circuits, which spring from acom- 
mon lead on one side of the lamps, and unite ina 
common lead on the other side of the lamps, whereby 
the current, following well Known electrical laws, 
divides itself among the several branches. In the 
arrangement in‘series, the lamps are arranged one 
after the other along the same leading wire, where- 
by the entire cnrrent passes through each one of 


the lamps. 
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In the accompanying diagrams, G indicates the 


dvnamo machine, or generator, in each case, L de- 


notes 


lines 


the regulators or lamps, and the connecting 


the arrangement of leading wires. 


No.1. No. 2. No. : 
MULTIPLE CIRCUIT. MULTIPLE ARC. SERIES. 
L ; L 
— 
L 
L 
( ee 
_ 
t G 


The reissue patent in suit is for an electric are 


regulator. 


State of the Art. 


The consideration of the State of the art of elec- 
trie are lighting at the date of the original of the 
Brush lamp patent in suit, May 7th, 1878, is well 
introduced by the following quotation from the tes- 
timony of the appellee's expert, Frank ly. Pope. 


(q), 5. Reeord. p. 630). 


* The art of electric | are|lighting may be said 
to have commenced by the discovery of Davy, 
in the early part of the present centuty, aS 
early as 1813, that a luminous are could be 
produced by the passage of a powerful elec- 
tric current between Two carbon electrodes, 
first placed in contact, and then separated by 
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withdrawing them to a short distance from 
each other. By this means a bright light was 
produced, substantially the same in every re- 
spect as the so-called are light which is in 
practical use at the present time. 

‘* After the arc has thus been established, the 
carbon electrodes are gradually consumed, 
and the distance between them increases until 
it becomes so rreal that the electric current is 
no longer able to travers it, when the light 
will become extinguished. In order, there- 
fore, to maintain a uniform light. it Is neces- 
sary that the electrodes should be moved to- 
ward each other as fast as they are con- 
sumed, so as to maintain the are at a constant 
length. Inthe crnde apparatus employed by 
Davy and math \ subsequent experimenters, 
this was effected by mounting the carbons in 
sockets or holders, which could be moved to- 
wards each other by hand as required. The 
next step in advance consisted in the applica- 
tion to one or both of the electrodes of a 
clockwork mechanism, driven at a uniform 
rate of speed by a weight or spring, and ad 
justed in such a manner as to cause the ele 
trodes to approach each other at a rate ap- 
proximately the same as the rate of consump- 
tion in any particular case, which in turn 
would depend upon the strength of the cur- 
rent. This organization or mechanism for 
moving the electrodes towards each other as 
fast as they are consumed, in combination 
with the electrodes themselves, constitutes 
what is known as an électric lamp. In the 
apparatus just mentioned it is obvious that, as 
the movement of the electrodes is in no way 
dependent upon the strength of the current, 
any variation in the latter must necessarily 
affect the steadiness of the light. It was not 
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until the invention of the antomatic lamp, in 
which the distance between the electrodes is 
automatically controlled by, and, therefore, de. 
pendent upon the strength and lighting ca 
pacity of the electric current itself, that a 
practical system of electric lighting became at 
all possible.”’ 


Mr. Pope, in continuing his analysis of the state 
of the art, divides all automatie electric are lamps 


into two classes, proceeding as follows: 


‘In the first class a positive motion of one 
or both of the electrodes, causing them to ap. 
proach or recede from each other, as the case 
may be, is derived from clockwork mechan. 
ism impelled by a spring or its equivalent 
the direction of the motion to be communi- 
cated to the electrodes being determined by 
the greater or less attractive foree of an elec. 
tro-magnetic apparatus included in the elec- 
tric circuit of which the luminons are forms a 
part. 

‘* In the second class the clockwork, or other 
extraneous power, is dispensed with, and the 
necessary movements are effected solely by the 
action of the electric current itself. The elec- 
trodes tend to move toward each other at all 
times under the influence of a constant force, 
usually that of gravity, although a spring is 
employed in some cases. This tendency is 
opposed by the electro-magnetic action, which 
tends to resist the movement of the electrodes 
towards each other and to separate them.” 


GEAR FrED LAMPS, SERRIN. ETC. 


The most important lamp coming within the first 
class are the Serrin lamp in its various forms, the 
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Foucault, the Staite lamp of 1847, and the Duboseq. 
The two last are mentioned as examples of the 
class by Mr. Pope himself in his answer to 156xQ.., 
page O06. 

The Serrin lamp is shown in Com. Ex., Clark 
Knglish Patent Reeord p. 925 and Serrin French 
Patent Record p. 959, and in Def. Ex. Serrin Lamp. 

The Serrin is a gear feed lamp, like all the other 
lamps of this first-class: that is to Say, between the 
moving electro-magnetic member of the lamp, on the 
one hand, and the movable carbon-holder, or rod, on 
the other hand, there is a detachable connection, con 
sisting of ged apparatu ,. W hereby, as the cabrons 
gradually consume away, the moving electro-mag- 
netic member by its weakening, feeds down the mov. 
able carbon rod, looth 77, f Sh. excreising control 


over the are during the intervals between these feed. 
ing movements and until! the are burns long and the 


magnetism is reduced to a point where it is unable 
to hold, and another feed takes place, the next tooth 
coming into operation, when the magnetic member 
again resumes control of the are, and so on. To 
state it another way: so long as the magnetism is 
maintained in strength above a given point (deter- 
mined by adjustments), it locks the gear work. 
When the magnetism falls below this point, the 
gear work is- released and the carbon points run 
toward each other by gravity ora spring. The ac 
tual feeding thus takes place while the gear work is 
released. During the time that the gear work is 
locked, the movable carbon o1 carbons are practi- 
cally integral with the moving member of the elec 
tro-magnetic system of the lamp, and therefore 
share its movements, which are so arranged as to 
slightly lengthen the arc when the magnetism grows 
too strong, and to slightly shorten it when the mag 
netism grows too weak. Thus during the intervals 
between the actual movements of feeding, that is, 
while the gear work is locked, the arc. because of 
this practically rigid connection between the mov- 
able carbon or carbons and the moving member of 
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the magnetic system, is self adjusting, in’ other 
words, obeys each change of the current strength. 
\lso, the time of release of the gear work, as well 
as the amount of feeding at every such release, is 
automatically determined by the are; for the mag- 
netism holds the gear work locked until the are has 
crown too long, and hence the current and the mag 
netism too weak, and then the release and feeding 
take place ; and the instant the are has grown short 
enough by the feeding, the current, and hence the 
magnetism, becomes strong enough to again lock the 
vear work and ‘stop the feeding. These movements 
are, in the continued operation of the lamp, 
minute; and the lamps, as a whole, when properly 
adjusted, are sensitive organizations; but the 
delicacy of their feeding movements depends 
very largely upon the delicacy and perfec. 
tion of their gear work and its fineness, as of course 
the lamp cannot, in the nature of things, feed at 
any time, if it feeds at all, a less distance than a 
certain fixed and determined distance corresponding 
to the movement of release of thé gear work from 
one tooth to the next, and determined by the dis- 
tance between one tooth and the next. 

The gear feed lamps, however, with such delicacy 
and sensitiveness as they are capable of, ave con 
linuous regulators of the arc, maintaining a perma- 
nent are and a continuous control over it: and this 
continuous control of the are is essential to their 
operation, and is the secret of such success as these 
lamps have met with 

The ele clro-magnetic syste min this class of lamps 
CONSISTS ndiff J ¢ ntly of a sole noid and COT, O7 of 
i maqunet and constrain aA armature , T he magnetic 
system must be such that the movements of its 
MOVING membe shall. within the Tange of its Op 
erative positions, he practically proporlionale ay 
extent and direction to the changes in the strength 
of the Ope rating CTT ¢ Te SO that Huy give ML COT TEC: 
lion made in the are may he proportioned lo the 
€77 OT producing il. 
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This is attained, first, by making the range 
of total possible motion of the moving part of 
the system very small, say one-sixteenth of an 
inch, (attained by introducing the gear appar- 
atus, and making its teeth fine), and secondly, 
by employing a solenoid and core, ora suitably con 
strained armature with its magnet. The ordinary 
electro-magnet and armature, in which the armature 
moves directly foward the pole of the magnet, 
would not answer at all, and has never been used In 
this class of lamp, as the pull of the magnet with a 
eonstant current varies inversely as the square ol 
the distanee of the armature from it. and so 
the armatures movements would not be in 
extent proportioned to the changes in the current, 
nor substantially so, but if the armatures were even 
for an instant poised in equilibrium, it would be 
a position of unstable equilibrium, like an egg 
balanced on end, and would quickly be changed, 
the armature flying against the pole and sticking, 
or being dropped altogethe! cut of the magnetic in- 
finence. Ina solenoid and core arranged in the ordi 
nary way, the core moves a distance in direction 
and extent practically proportionate to the change 
in the current, and this far outside of the limits re- 
quired ; and an electro-magnet and armature may, 
in any of several well Known ways, be arranged so 
that the armature shall be constrained to take such 
a direction of motion relatively to the poles, as for 
short distances (much more than one-sixteenth of 
an inch), to follow practically the same law. 

The Staite lam)» of 1847 has a solenoid and core. 

The Duboseg lamp has a solenoid and core, 

The Serrin lamp was made with solenoid and 
core, or with magnet and properly constrained 
armature indifferently. The Clark English patent 
describing the Serrin lamp, shows a magnet 
having an armature so mounted on_ horizon- 
tal supporting links as to have a motion up and 
down across the face of the magnet (which is verti 


‘ 


cal), and practically parallel to it, receding to a 
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very minute degree from the face of the magnet on 
the first part of its downward motion and approach 
ing it to the same extent in the latter part of its 
downward motion, but being practically the same 
distance from it throughout the whole movement, 
whichis very small vertically. The same patent shows 
another arrangement, in which the armature is so 
mounted on horizontal supporting links as to have 
a vertical motion across the face of the magnet 
(which is vertical), and exactly parallel to it. In 
both these cases the motion is restrained by adjust 
able spiral springs, acting directly against the 
armature in the path to which it is constrained, 
and thus the motion is made proportionate in 
direction and extent to the changes in the current 
producing the motion. In the Serrin French patent, 
there are eight modifications of the lamp shown, in 
cluding several interchangeable modifications of the 
electro-magnetic system of the lamp. In several 
forms, the constrained parallel moving armature of 
the Clark patent is shown. In another form, the 
constrained, receding and approaching, but substan- 
tially parallel-moving, armature of the Clark patent 
is shown. In another form, a solenoid and core are 
shown In another form, two constrained substan 
tially parallel-moving armatures are shown, rigidly, 
connected together, the one slightly receding 
from the face of the magnet, while the other as 
slightly approaches the face of its magnet, during 
the first half of the lateral movement across the faces 
of the magnets, and the first slightly approaching 
while the second as slightly recedes during the 
second half of the lateral movement across the poles ; 
thus they balance or neutralize each other's slight 
variations. Adjustable spiral springs are used as a 
restraint with all these forms of the electro-mag- 
netic element of the lamp, and fhe same result is 
accomplish d hy ati. lo wil.  VOCC HE nt of lhe iO. 
‘ng sii mbe y THN, ich IS 8 ubstantially proportionate aT, 
direction and extent. within the range of ifs opera 
live positions, lo fhe direction and ert ni of the 
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changes in the eurrent. The Serrin lamp of a model 
known as the Swiss model, which is seen in Def. 
Ex. Serrin Lamp, has a constrained armature, 
which slightly approaches the face of the magnet 
in the first part of its motion, but moves in a 
line that is substantially parallel to the place of 
the face of the magnet. It is restrained in its 
lateral movement across the face of the magnet by 
an adjustable spiral spring as usual. Ja all of 
these forms of the electro-magnetic element of the 
lamp, the end soughl is fo cause the current to 
CELETCUSE A magnetic pull ipo the moving member, 
lhatis substantially uniso? m for iti iform current 
lhroughout the range of operative posilions of that 
MOCTHY membe ff and ras¢ienr mith and Lil Propot- 
lion lo bh ral ration S hi hee Cus se yt. M0 matter in 
what portion of its fle li of motion fhe Moving member 
may be. This law of motion is essential in the class 
of gear feed lamps we are considering, and also in 
that class of lamps to which Complainazts’ and 
Defendants’ lamps herein belong: for these lamps 
named are all ‘‘continuous regulation’? lamps, 
that is, they exercise a continuous control over the 
are, which results in a continuous regulation of the 
are; and hence every movement of this regulating 
cle vice must be proportioned ta) the error To he Cor- 
rected or the variation to be neutralized by it; and 
Joi lhe pit? pose x of allaining this motion. the COT F 
and properly constrained armature are well knoion 
é quivalents for each othe Sf didi ¢ lect) ic usc lamps. 


It is to be remarked that all lamps embodying 
this motion have, in practice, some derice ta slow 
and steady if. 

The Staite lamp of 1847, in addition to its gear 
movement, has a centrifugal governor. It is thus 
described in that patent 


‘*The box, lL, contains a centrifugal regu- 
lator, Y. which consists of a bit of watch- 
spring, bent into the form of the letter 5 (see 
Fig. 7), carrying two little weights, L L, at its 
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ends, and fixed horizontally across the top of 
the spindle by the middle ‘part of the spring, 
which fits into a cleft in the top of the spin- 
dle, and is secured by a small nut. When 
the spindle is made to revolve too fast, the 
weights at the end of the spring fly outwards 
by their centrifugal force, and begin to touch: 
and rub against the sides of the circular box 
|, which friction checks the motion. This 
description of governor preserves the motion 
more uniform than the ordinary sort of fly, 
which acts by the resistance of the air.”’ 


The Serrin lamp, and also the Foucault and Du 
boseq, had their gear movement, which in itself 
produced the same effect to a certain extent, mak 
ing them what Mr. Weston terms ‘‘slow feed” 
lamps; the gear movement being, in Mr. Weston’s 
opinion, the equivalent in result of the dash pot in 
the rod of the Brush commercial Jamps (to be re 
ferred to more at large hereafter): “ the downward 
movement of the rod being retarded in both cases 
for substantially the same purpose, viz.: to secure 
greater delicacy of feed.” ( Weston, Q. 34, p. 775.) 

In addition, the Serrin and Foucault lamps have a 
fan fly wheel with greatly exaggerated speed to 
further slow and steady all the feeding movements. 

Mr. Pope Says of these stead ying devices (q). 5) 
p. 632,) that by theiruse ‘the condition of equili- 
brium between the opposing forces respectively 
tending to bring the electrodes together, and to 
separate them, was most easily and certainly main- 
tained,’ and that this improvement, which, as he 
says, consisted variously of fans, floats, dash-pots, 
etc., was introduced in 1852, and that no lamp 
within his Knowledge of a practical successful 
character has ever been produced, capable oF suc- 
cessful continuous operation, which has not included 
it in some form. 

This subject, the well-known use of dash-pots, 
etc., for slowing and steadying the feed of electric 
are lamps, will be more fully discussed hereafter. 
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Now (12 lo the extent lo whi ich these gear J ee ad lamps 
had been used prior to May, 1878. 


Defendants have desired it to appear that these 
lamps were very popularin Europe and in extensive 
nse there, before the date of the Brush invention ; 
and their experts have diligently culled all the litera- 
ture on the subject and embodied it in their deposi 
tions, speaking in high terms of the lamps and their 
capabilities, parlicularly the Serrin lamp, although 
the deft ndants themselves have not built the lamps 
OT ANY of the Wi, tii practice : prefe rT ing the Brush 
devices. True, Mr. Pope in the early stages of the 
case, said (p. 631,): ‘* Nearly all the automatic 
lamps that have been successful in practice fall 
within the second class |the direct feed as opposed 
to the gear feed lamps, in which second class are 
Complainants’ and Defendants’ lamps herein|},’’ 
which is undoubtedly the facet; but he did not 
afterward speak of the relative extent of use of the 
lamps of the two classes, but merely enlarged upon 
the extent of the use of the gear-fed lamps 
prior to Brush. Mr. Pope and Mr. Weston have 
both entered largely upon this subject ; Mr. Pope 
in answer to 110 Q., p. 681, and 10 Q., p. 839, and 
Mr. Wesfon in answer to (J). 95, }). 788 and (). 101, 
»p. 790. These two experts quote from two books, 
Elliottand Higgs, in which certain details are given 
of the use of some of Serrin lamps in two light- 
houses, the number of hours they burned, the num- 
ber of accidents and incidents of their use, ete. 
They also recount from these books, that the Serrin 
lamps were afterward used in some other light- 
houses, and for several months in some engineering 
operations on the Spanish Northern Railway. In 
the quotations made by Mr. Weston from Higgs’ 
hook, which he says was published in 1878, and the 
original of which he believes was published 
in 1877, it is stated (p. 792) that ‘‘the use of 
the voltaic are has been limited to laboratory ex- 
periments, to the illumination of public fetes, 
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theatrical scenic effects and very urgent night 
works until the present day, when thanks to the 
discovery of the Gramme machine, it has begun to 
enter, etc.:”’’ and again, the author says (p. 792), 
that electric lighting did not exist, industrially 
speaking, before M. Gramme’s invention (which was 


about 1870). Mr. Wesfon mentions certain other 


industrial uses of the Serrin lamp as detailed in 
Higgs’ book, occurring in France from 1873 to 1877, 
in one of which the use, he states, was a regular use 
during four years, and he concludes that the lamp 
was satisfactory and efficient. This book was not 
putin evidence. Mr. Weston says nothing of his 
own knowledge of any use ever made of the Serrin 
lamp, and Mr. Pope speaks only of certain uses he 
saw made of the Serrin lamp in France in 1878 for 
the purpose of lighting manufactories, railway sta 
tions, and the like, apologizing for its ** confined” 
use even then, a year after Mr. Brush’s invention, by 
remarking that it was used as a single lamp in acir- 
cuit. Mr. Pope concludes by saying (p. 681) that 
large numbers of Serrin lamps are now in use in Eu 
rope for general illuminating purposes, burned in 
series, the necessary modifications having been made 
in them as in other lamps. He does not give his 
authority for this statement. It is evident from its. 
connection in the answer that he has no personal 
knowledge of the fact, if it bea fact. More than 
that, he gives no indication whatever ‘as to what 
the modifications he refers to were. They may have 
substantially changed the lamp. Prof. Cross, who 
is well acquainted with the: literature of this art, 
both domestic and foreign, stated (p. 378, Q. 3): 


‘* Attempts have been made to so modify the 
Serrin lamp as to enable several lamps to be 
run upon a single circuit; it has not, however, 
come into such general use when thus run in 
series as might be inferred from Mr. Pope's an- 
swer fo question 110; the only specific place in 
which I know of the modified Serrin lamp hav 


‘* 


/ 
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ing been used in series is in some trials in the 
iilumination of a railway station in Paris.”’ 


A ppellees introduced no evidence as to the com- 
mercial use of the Foncault, the Duboseq, and 
the Staite 1847 lamps, prior to, or since, the date of 
the Brush patent. The Hughes and Deleuil 
lamps are somewhat similar to the Serrin, but they 
are little more than referred to in the evidence, al- 
though Mr. Weston tikes occasion to say of them, 
as he does of every lamp to which his attention is 
ealled, that it is better than the Brush lamp. 

Appellants’ experts have testified comprehensively 
on the subject of the commercial use of these gear 
feed lamps, before May, 1878, as follows. Prof. 


("yORS8 Says (p 236, 1.) 


‘Of the various electric lamps which were In 
practical use previous to the Brush patent, the 
best known are perhaps the Serrinand Foucault 
lamps, both of which are focusing lamps. The 
latter of these was and Is still largely used for 
projections in physical lectures and similar pur- 
poses. The former was occasionally used to a 
limited extent for illumination, especially in 
lighthouses. Neither of these lamps, however, 
was adapted for general practical use in elec- 
tric illumination. They were hoth of them. 
from their delicacy of construction. liable lo get 
out of ord f and, when out of order, ipeyeé diffi- 
eultl reparr, expect DY PET Y skillful woTkmen. 
Owing lo their complicate ad construction and 
Lhe nature of the mechanism employed, 
they DeT Fr used only “unde v circumstances in 
which (7 skilled WOTAKMAN could lake constant 
charge of them. ‘The same remark applies to 
other forms of lamp which have been used to a 
more limited extent than the two which I have 
specified. Nor had any of the electric are lamps 
of simpler construction proved practically use- 
fulup tothe date of the Brush patent. The 
Brush lamp is the first. so far as my knowledge 
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extends. which was sSubhicie ntly simple in its 
construction ‘i nd (*¢ rho aT, ifs operation lo 


admit of extensive popular use. 


And again, of the Serrin lamp particularly (p. 


378). 


“3 Q. Mr. Pope states, in his testimony in 
rebuttal, page 19, Q. 10, that the Serrin lamp 
was in public and general use in France for 
many purposes in 1878, and he elsewhere states 
that it has since been used in series in Europe ; 
please state briefly to what extent, so far as 
you know, the Serrin lamp was in public use in 
this country and in Europe at the date of the 
Brush lamp patent in suit, and to what extent 
it haS since gone into use / 

A. The Ser) aT lamp hus weceys, eithe i before 
Oi Since bhe late of hh Brush pate wil. heen ii 
public use in this country ; a few lamps of this 
pattern have been imported for experimental 
purposes ; abroad the lamp was especially used 
in France in lighthouses, for illuminating out-of- 
door work in the night, and also in several man- 
ufacturing establishments; but, as Mr. Pope 
states (p. 681), in answer to question 110, only 
a single light was used on one circuit ; attempts 
have been made to so modify the Serrin lamp 
as to enable several lamps to be run upona single 
circuit; it has not, however, come into such 
general use when thus run in series as might be 
inferred from Mr. Pope’s answer to question 
110; the ouly specific place in which I know of 
the modified Serrin lamp having been used in 

series iS in some trials in the illumination of a 
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railway station in Paris; the Serrin lamp has 
not been a favorite lamp for general commercial 
lise : aT IS7S and 1879 Lhe C4 pe nsire Jablochkoff 
candle IDULS the principal ectric light used for 
street illumination in Paris; none of the 


foreign lamps have been used either here o1 


abroad with the suecess and to the extent to 


which the Brush lamps have been used in this 
country.” 


Mr. Brush testitied from his practical knowledge 
of the state of the art of electric lighting in this 
country in 1877 and 1878, as follows (p. 151): 


' 
’ ‘*47Q. In your answer to Q. 13, when giv- 
ing reusons why the Brush Company found it 
difficult to sell electric lamps in the early part 
of their business you say: ‘The market for 
such apparatus was almost entirely confined to 
colleges and scientific institutions.” What was 
the fact in that regard in this country as to the 
Serrin. Fouenault. Duboseq, and other foreign 
makes of lami ps, some of which have been re- 
ferred to in the testimony as in use more or less 
abroad. 

A. ldo not know of the use of any of these 

lamps py this count, “4, other than wn colleges 
v4 or Other institutions of f, arTrnindg, either atthat 
lime or since. 
And further (p. 150 
3 (). At the time the Brush Company be- 
gan the manufacture and sale of the Brush 
lamps, did you make any effort to inform your- 
self as to whether there were then any commer- 
clally competing lamps on the market or offered 
for sale in this country / 

‘*A. It was part of my business to keep my- 
self informed concerning competing electric 
light apparatus, whenever it appeared ; at the 
time alluded to, /do not recall the existence of 

y . Any commercially C0 npeting lamps in this 


country. 
44Q. How soon did any competing lamps 
appear upon the market, and to what extent? 
A. The first appearance of any competition 
was in the Fall of 1878, when the so-called Wal. 


, 
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lace-Farmer plate lamps were offered in the mar- 

ket. This competition, however, soon died out 

entirely ; Ido not know that any of these lamps 

were actually sold, and very few were offered 

in the market. No further competition was met 

with for two years or more, since which time, 

however, many competing lamps have appeared. 

the principal of which is the so-called Weston 
lamp, like Defendants’ Exhibit New Lamp.” 


/ appedr?s, lhen. fhat lhere (US wo commercial 
elect) ie asec lamp 7 th is count) 4. if if COldi he said 
lhat A/T Te Was Ait in Hurope, mp /ie fi Lhe A) Ushi lamp 
was introduced, and the lamps since puton the 
market are all of them new lamps, and none of 
them these old lamps so highly spoken of by de 
fendants eX pel TS, Mr. Stockly Says (p. 135): 


‘54q. At the time the Brush Company 
commenced the introduction and sale of the 
Brush lamps, what ‘electric are lamps, if any, 
aside from the Jablochkoff candle, did you find 
that you had tocompete with in the market / 

A. Ido not recollect that there were any 
competing lamps at the time we first started 
selling the Brush lamps. 

55 Q. What are the popularly known names 
of the principal electric are lamps with which 
you now have to compete, and by what compa- 
nies are they made ) 

A. There are the so-called Weston and the 
Waterhouse lamps, manufactured by the Uni 
ted States Electne Lighting Company, an 
example of one of the former being Defendants’ 
New Lamp, an exhibitin this case; there is the 
Fuller lamp, manufactured by or for the Fuller "4 
Klectrical Company of New York; the Thom- 
son and Houston lamp, made by the American 
Klectrical Company of New Britain, Conn. ; the 
Excelsior lamp; the Arnoux; and several oth 
ers of minor Importance ; [do not know cer 


tainly who mantutacture the two last mentioned 
by name. 

57 Q. About how long was it after your com 
pany commenced making commercial sales of 
the Brush lamps, say January, 1878, did the 
competition which you subsequently met with, 
begin to amount to something / 

A. It was about three years before it amount- 
ed to very much 

61Q. Which of the parties named in your 
answer to Q@. 55 have made the strongest com- 
petition during the last year or two, ‘at very 
much less than our list prices,’ as stated in your 
answer.to Q. 59 / 

\. The United States Eleetrie Lighting Com- 
pany with the lamps manufactured by them. 

62 Q. If you have seen the two forms of de- 
fendants’ lamp now in evidence in this case, 
namely, Defendants’ Exhibit Electric Lamp and 
Defendants’ Exhibit New Electric Lamp, you 
may state, if you can, which one the United 
States Company «are now, and have recently 
been pushing on the market ¢ 

A. Itis Defendants’ Exhibit New Electric 
Lamp, which they have been so selling or push 


ing. 


These gear feed lamps, to wit, the Serrin, Fou- 
eault. ete.. seem to have had well defined commer- 
cial limitations, which fact has prevented their pen- 
eral use. They are not simple mechanisms, cheaply 
made, easily operated, not liable to get out of 
order, readily repaired ; but are complicated, ex- 
pensive, require skillful attendance, are liable to get 
out of order, and when out of order are very diffi- 
cult LO repair the parts have to be of such fine 
material and workmanship, to fit together so nicely, 
io work tovether SO pel fectl This has ye ndered 
lhese lamps totally unfilled Jor the popular and 
(Jessie ral use into which the B, ush lamp has Sprit. 
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On these questions of the great original cost of these 
gear feed lamps, the skilled attendance required, 
the lability tO get oul of order, the difficulty and 
expense of repairs, complainants have introduced 
positive proof, which has been substantially uncon 
tradicted. Prof. Cross, speaking of the Serrin and 
Foucault, and other gear feed lamps, said (p. 236, 
(). 13): “4 


‘** Neither of these lamps, however, was adap- 
ted for general practical use in electric illumina- 
tion. They were both of them, from their del}- 
Cacy of construction, liable to get oul of order, 
and, when out of order, were difficult to repair, 
except by very skillful workmen. Owing to 
their complicated construction and the nature 
of the mechanism employed, they were used 
only under circumstances in which a skilled 
workman could take constant charge of them. 
The same remark applies to other forms of 
lamps, which have been used to a more limited 
extent than the two which I have specified. 
Nor had any of the electric are lamps of simpler 
construction proved practically useful up to the 
date of the Brush patent. The Brush lamp is 
the first, so far as my knowledge extends, 
which was sufficiently simple in its construction 
and certain in its operation to admit of exten- 
sive popular use.’ 


President Morton, of Stevens Institute, Hoboken, 
testified, speaking of the requirements of a com- 
mercially successful electric are light, and after de- 
scribing the necessary operation, continued (p. 68, 
(). 6.): 


* This motion or feeding must also be carried } 
on by mechanism not too complicated, nor re- 
quiring very accurate adjustment, and capable 
of operating through a considerable range in the 
strength of the currents employed. The first 


apparatus, which la Shiv knowledge STUCCONS- 
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Sully met these requirements was that of 
Brush, shown in the apparatus Complainant s 
Brhiiit Brush Electric Lamp No. 1. It is 
true that certain very delicate and complex 
mechanisms, such as the Foucault Regulator, 
had been found to give a satisfactory result to 
produce single electric lights where the source 
of power was a galvanic battery, and where 
the instrument itself was used only for short 
periods and in the hands of very skillful oper- 
ators; but such mechanisms were entirely in- 
efficient when attempted to be used with elec- 
tric currents obtained from dynamo-electric 
machines, and under the conditions of exposure 
and unskillful attendance inseparable from 
their employment in ordinary use.”’ 


And again, speaking of the lamps before Brush, 
President Morton said }) (3 8 (). 11): 


‘‘ Among these there were many forms which 
accomplished the automatic regulation of the 
are with more or less success, but they were 
either very imperfect or so complex or delicate 
in their strueture, and readily deranged by the 
exposure, unavoidable in general practical use, 
that they were unfit and, in fact, unsuccessful 
as practical solutions of the problem of electric 
lighting for general purposes. It is also mani. 
fest that, for any practical use, some method 
must be adopted by which a continuous feed- 
ing action should be kept up automatically for 
a period of several hours at least, so that dur- 
ing such a time the lamp would emit its light 
without interruption or the need of manual ad- 
justment. This condition was successfully met 
in many of the older lamps (the gear feed 
lamps) by mechanism entirely different from 
that which we are now considering (the Brush 
construction), but not in connection with such 
a steadiness or permanency in the length of the 
arc and simplicity in the mechanism as were 
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essential for practical success, as | have above 


pointed out. ” 


Professo Bracket. of the College of New Jersey 
at Princeton. N. J.. testified. referring to the date 
of the Brush patent (p. 349, Q. 5). 


‘The lamps which were known in our. lab- 
oratories and technical schools, and had been 
so known for some years, while sufficient [fo 
the purposes, were both complicated and e@2 
jit nSive. and required special shill Jor the ry 
successful operation, and Mey ¢ hence folalty 
unfit for popular MS. / refer ha Lhe Seryvin 
and lhe Koucaull. Duhoseq lumps. 


And in cross-examination he testified, (p. 350): 


“13 xQ. Is there any difference in economy 
of construction, or in efficiency and sensitive 
ness of feed between the Brush lamp and lamps 
operated by gear or rachet feed, such as the 
Fuller lamp {a modern gear feed lamp] and 
others of that class / 

A. There is decidedly a difference in economy 
of construction ; as regards sensitiveness of feed, 
that is a matter of regulation in either case. 

l4xQ). Are you familiar with the Fuller lamp 
inquired of, or the Excelsior lamp, or the 
Arnoux lamp ¢ 

A. [have no special personal acquaintance 
with either of them. 

l5xQ. Do you know what is the difference in 
cost of construction between the parts compos 
ing the gear feed of Fuller or.any of the lamps 
inquired of fall devised since Brush’s lamp | and 
the parts composing the feed of the Brush 
lamp / 

A. I cannot give an answer in dollars and 
cents, but obviously any construction that re- 
quires rears or racks must be more expensive 
to make than those which are composed simply 
of solenoids and cores of soft iron, with neces 


sary feeding clamp and connecting rods as in 
the Brush lamp. 

16xQ. Do you think the clockwork or gearing 
constituting the feed in any of the gear feed 
lamps ingtiired of, costs more than a dollar and 
a half at the outside to make? 

A. I can give no estimate, but in those clock- 
work lamps which | know and am familiar with 
(to wit.the Serrin, Foucault, Duboseq, ete.], a 
much greater sum will be required.’’ 


Appellees made no attempt ice reply to this testi- 
mony, except on the single point of the original 
cost of the wear feed apparatus over such a feeding 
apparatus as the Brush What appellants 
EM pet rls therefore NC1 (is fo hhe delicacy of the 
mechanisms. the skilled atlendancee required, the 
hahility la get out of orde) and the qre at difficulty 
and great CL pi W8@ oF PE partrs, mist be lake i as ad- 
mitted, 

On the one point of the original cost of these 
gear work lamps, Mr. Weston testified (Q. 13, p. 
832), that a gear feed apparatus would cost perhaps 
two dollars more than a clutch feed apparatus. In 
reply to this Prof. Cross has given (2 ()., }). 377) the 
exact cost to purchasers of the best known of these 
gear feed lamps, with the cost before and the cost 
since the date of the Brush patent, to wit: The Ser 
rin, Foucault, Duboseq, etc., showing them to have 
ranged, with duty added, from $100 up to as high 
as $250 each, and compares this with the cost ofa 
Brush lamp, $20 to 8380. The facts and details mar- 
shalled by Prof. Cross are very significant and in- 
structive of the practical limitations to the com- 
mercial usefulness of these gear feed lamps. 


DirEcT-CONTROL SELF-FEEDING LAMPS. 


iz fn) Ma how’ la bhi second C1ASS of Mr. Pope, la 
wit. hhe direct ront) aol 8 if fe edi id lamps . the class 
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of lamps in which this ged work, wnterre ning hye 
fineen bhi MOOT memoe; of hie electro magnetic 
syste hi and Lhe morable earben rod. is dispe Se i} 
with 

In some lamps of this class, no substitute was 
provided for the gear work, and the movable carbon 
rod was rigidly and -permanently attached to the 
moving magnetic member, partaking of all its 
movements and capable of none othe Thus there 
was no true feeling of the rod, and only short car- 
bons could be burned. To this class belong the 
Archereau, the Browning and the White lamps. 

[In other lamps of the general class that omit the 
gear work, some substitute is provided between the 
moving magnetic member and the movable carbon 
rod, whereby the hold of the former upon the latter 
is intermittently released and resumed further on, 
progressively feeding the carbon rod down, whence 
carbons of indefinite length can be used, as with the 
rear feed lam ps. To this ClAaSS belong the Roberts. 
and the Slater & Watson lamps, the Staite of 1853 
and the Grenet lamp. 

In the Archereau. AT Browning and fhe While 
lamps, the INOCLNG Mi aquetic member and the carbon 
rod are rigidly connected logethe) - therefore he 
movable carbon rod and morabl carbon (ti ¢ COp 


able only Or such motion {iX hh MOVing magnetic 


mem be iz iS capable of. and bhi j¢ iS Fio Moving or 


the carbon permanently downward as it buris 
Lia which is nol accompanied bi (| proportion 
ate and equally permanent movement of the cor 
out of its original position. Thus as the carbons 
burn away, and have to be fed together to keep the 
are from breaking, the core Is only able to accomplish 
this by itself moving bodily out of its original posi 
tion, further and further, a quarter inch, a half 
inch, aninch, two inches, as the carbons burn away. 
Meantime the pull of the magnet on the core for a 
given strength of current is becoming less and less, 
as the core moves away from the point of maximum 
attraction, the decrease being scarcely perceptible 
at first, but as the core moves a half inch and more 
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away, becoming a substantial factor in the opera- 


tion of the lamp, and the whole apparatus gradually 


and inevitably working out of adjustment until the 


lamp goes out. If an attendant is at hand to change 
the adjustment of springs and weights, ete., from 


time to time, as the lamp works out of its original 
adjustment, as, for example, wasdone withthe White 


lamps (see Hayes, 50xQ., p. 501), it may be made 
to burn some time; but it cannot take care of itself, 
is not automatic, and the duration of its light is 
limited to the allowable extent of change of work- 
ing position of the core 

The White lamps, which had every opportunity 
of commercial success, if it was in them, being 
adopted by a large manufacturing concern of electri- 
cal apparatus, who had devised a dynamo and were 
looking for a lamp to build by the thousand ( Wa/ 
lace, p. 565, Q. 38), were worthless commercially, 
because of, among other defects peculiar to them 
selves, the defects common to all the lamps of 
this class, which are thus enumerated by Mr. Z/ayes, 
superintendent at Wallace & Sons (p. 561, xQ. 


yeh) 


‘The range of motion was very short, neces 
sitating frequent resetting of the carbons. Sec- 
ondly, the action of the lamp was variable from 
the fact that the cores of the magnets were con 
stantly changing position in relation to the 
coils, being pulled farther and further out as 
the carbons were consumed; consequently the 
magnetic effect of the coils was continually 
diminishing, and the adjustment of the weights 
to regulate the lamp needed to be correspond- 


ingly changed.”’ 


The difficulty is well expressed in the French 
patent to Grenet, of November 8, 1859, cited in the 
answer, and referred to for other purposes by Mr. 
Pope. It says, speaking of the Archereau lamp 


(translating): 


ee 
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‘*M. Archereau obtains the movement’of ap 
proach of the carbons by the play of a counter 
weight and the movement of separation by tlre 


action of a helix. 


The helix which produces the movement of 
-eparation is so located that the soft iron rod 
supporting the lower carbon passes through its 
centre, and when the carbons are too close to- 
gether the magnetic action developed in the 
helix tends to pull the lower rod down, that is, 
to effect the separation ; the two actions thus in 
presence of each other are put in equilibrium 
by increasing or diminishing the weight of the 
counterpoise. 

| nfortunately the action of the counterpoise, 
as will be seen, has to be constantly modified, 
and this lamp eannol operate automatically. 

The magnetic influence acts upon the lower 
rod only by virtue of the law which requires the 
soft iron rod placed at liberty in a helix trav- 
ersed by a current to make its magnetic cente! 
correspond with that of the helix. 

When the lamp begins tO Operate, the two 
magnetic centers, that of the rod, and that of 
the helix, are quite near each other ; but, little 
by little, the consumption of the carbons sepa 
rates them, and just in proportion as the dis 
tance which separates them increases, the mag 
neti¢ action which tends to bring them together 
has less and less energy. 

As aresult of what we have just set forth, the 
force which produces the separation dimin- 
ishes, and in order to maintain an equilibrium, 
the foree producing approach must be dimin- 
ished, that is to say, the counter-weight myst 
be lightened ; hence there results an essentially 
unstable equilibrium and the need of constantly 


re-establishing it, which makes this sort of 


lamp rmpracticable Srom (/ commercial point 


of view.” 
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Later on, the patentee says that in this Archereau 
lamp, the magnetic action exercised upon the core 
is not uniform during the entire length of travel of 
the rod, as it is in his, the patentee’s lamp, and 
that ‘‘the counter welght or pressure has to be 
modified at each movement in consequence of the 
displacement of the magnetic action which varies 
incessantly.’ 


Ture ARCHEREAU LAMP. 


The Archereau lamp is shown in ‘* Defendants’ 
Exhibit Description of Archerean Lamp,” intro- 
duced p. 1045. 

The lower carbon is movable and constantly drawn 
upwards towards or against the upper carbon by a 
weight suspended from a cord passing overa pulley. 
The movable carbon is fastened toa core which, when 


the current is flowing, tends to pull it down and 


seperate and keep separate the carbons, acting 
against the weight. The parts are in equilibrium, 
when thearce Is first formed of the right length. but as 
the carbons burn away, the core, as we have seen, Is 
gradually drawn out of the solenoid, and the equili 
brium of forees is lost, the are gradually burning 
longer and longer until it goes out altogether. There 
is no evidence in the case that this lamp was ever 
used anywhere for any purpose, 


THeE BrowntnG LAMP. 


The Browning Lamp is shown in ** Complainants’ 
Exhibit Browning Lamp.’ It was made fora few 
vears prior to May, 1878, by a celebrated London 
instrument-maker, and was used to a small extent 
here and abroad in the lecture-room and laboratory. 
The Massachusetts Institute of Technology bought 
the exhibit lamp in London in the Summer of 1876, 
for the purposes of the Institute. It has the dash- 
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pot attached. as an inspection of the exhibit will 


show (Cross, 80-37 Q., p. 202, Richards, 1-18 
Y., p. 295 Princeton College has had one of the 


lamps like the exhibit since 1874. This lamp also 
has the usual dash-pot. (Prackett, 7-10 Q., p. 
350, and xQ. 25-80, p. 352.) 

it is to be remarked here, in passing, that the 
Browning catalogue, published to the trade in 1873, 
contained a cut of the lamp, showing this dash-pot 
attachment (Cross, Q. 9, p. 384), and that the 


¢ 
Browning catalogue, dated 1878, and containing 
Browning's price lists for January, 1878 has not 
only a eut of this dash-pot but a description of if 
and its steadying function in the body of the text. 
(Cross, xQ. 26. }. 2H4. | 

In the Browning lamp both carbons are movable, 
being connected together so as to move in opposite 
directions, and one double the distance of the other, 
to compensate, in the ordinary way, forthe burning 
away of the positive electrode twice as fast as the 
negative. Thus the are is maintained at the same 
point—forming what is ealled a focusing lamp. 
The core, also, is connected by levers with this 
system of movable carbons, whereby a given abso 
lute motion of the core produces a greater absolute 
motion of the carbons; but this merely postpones a 
little, without removing, the difficulty. 

Mr. Wallace received a Browning lamp of another 
form in 1874 ( Wallace, 3Q., p. 562), in which the 
moving magnetic member, by means of an inter 
posed friction clip of some kind, took hold of the 
carbon rod and raised it and held it when the 
magnetism was strong, and let it go when the 
magnetism was weak. But there is no reference in 
the testimony to the use of this lamp or of any 
others like it. Mr. Hayes, the superintendent, says 
that later on in the Spring of 1877 (after they had 
tried the White lamps and the Hayes lamp and 
gave them up), they tried some cheap lamps (six 
or eight of them) built after. the plan of this old 
Browning lamp, and he thinks they sold one or 
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two (Hayes, xQ. 88-92, p. 504). Their construc- 
tion is shown in Def. Ex. Drawing, but nothing 
more 1s said in the testimony about their use or 
success. Wallace & Sons continued experimenting 
after this, and soon went almost exclusively into 
the plate lamp venture. (ayes, xQ. 93-94, p. 504.) 

The White lamp was devised by Leroy 8S. White, 
of Waterbury, Conn., late in 1874. It is described 
at length, along with many of the incidents of its 
conception, ete., In the deposition of Leroy S. 
W hite. }). D4, and is discussed fully in the de posi- 
tions of Wallace (p. 562) and Hayes (p. 496), of 
Wallace & Sons, at Ansonia, who adopted the 
lamp, and built half a dozen like it, and exhibited 
it at the Centennial, and were ready* to build a 
thousand at once. ( Wal/ace, Q. 38, p. 565.) Mr. 
Wallace himself says that the White lamp was the 
best lamp he had ever seen up tothat time (Q. 10, p. 
563). He was a large manufacturer, on the lookout 
fora lamp to put on the market in large quantities. 
He exhibited it at the Centennial as the lamp of 
Wallace & Sons, and ran it in competition with the 
Serrin lamp, which (run by the Gramme machine) 
was the only other electric are light there. ( Wa/lace, 
(). 47-53, p. 566.) He did not, however, as matter 
of fact, ever enter upon its manufacture. It does 
not appear that he at any time seriously contem- 
plated entering upon the manufacture of the Serrin 
lamp or any other of the old lamps for the market ; 
but leaving the White lamp and all, he and his 
workmen and superintendent experimented with, 
and abandoned one thing after another, the Hayes 
lamp, the Browning lamps, ete., and finally settled 
on a plate lamp and made it for the market in 1878, 
as is fully shown in testimony of Wallace and 
Hayes. No White lamps appear ever to have been 
made by anybody, except the two made by Mr. 
White in 1874 and 1875, and the six made by 
Wallace & Sons in the Spring of 1876. These 
appear to have been used, all or some -of them, 
for exhibition at the Centennial, and since 
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then, to furnish light in and around the shops 
and yards of Wallace & Sons at Ansonia from time ° 
to time, to illuminate processions in the village, lend 
to colleges now and then, and so on, and in gen- 
eral to play the part of old lamps about the place. 
Mr. Wallace thought that two or three of them 
were sold (15 Q., p. 563), one to California, one to 
Brazil and one to Cuba. None of these sales were 
verified from his books, and when he was asked to 
look up the California sale in his books, he found 
that it was a plate lamp, and nota White lamp at 
all, Mr Wallace to the last declared that the White 
lamps “worked remarkably well’ (Q. 17, p. 564), 
but he admitted that the Hayes Lamp wasa ‘de 
cided improvement in the lamp.” (Q. 19, p. 564 
Mr. Hayes deals a little more candidly with this 
White lamp. It was a commercial failure and he 
admits it. Speaking of his conception of the Hayes 
lamp, he says (Q. 11, p. 497): 


“ The building or manufacture of the [ Hayes | 
lamp was undertaken as an attempt to improve 
upon a lamp which was building, known to us 
us the ‘White lamp.” The ‘White lamp’ was 
built as part of our exhibit at the Centennial at 
Philadelphia, and CL pe riments with the ° White 
lamp ‘ showe d ifs defe CLs SO strongly or plainly 
that | designed this lamp to overcome those 


defects.’ 


And again in cross-examination he testified (p. 
501): 


*50xQ. You say that when you began to 
make the Hayes lamp in 1876, the White 
lamp had shown its defects strongly Or plain- 
ly; state all its defects as you remember 
them. 

A. The defects of the White lamp were prin- 
cipally three : first, the range of motion was 
very short, necessitating frequent resetting of 
the carbons: secondly, the action of the lamp 
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was variable from the fact that the cores of the 
magnets were constantly changing position in 
relation to the coils, being pulled further and 
further out as the carbons were consumed : con 
sequently the magnetic effect of the coils was 
continually diminishing, and the adjustment of 
the weights to regulate the lamp needed to be 
correspondingly changed. A third defect was 
the connection between the bottom carbon and 
the general circuit, it being composed of a 
number of joints which caused great resistance 
and resultant heat 

5IxQ. The feeding of the carbons was by 
hand, in these White lamps, was it not ‘ 

A. No, sir: not so. It was intended to be 
entirely automatic through its range of motion, 
but practically it would often stick, and re 
quired almost constant attention. 

52xQ. How was it intended to feed au- 
tomatically ; what was relied upon for that ¢ 

A. The general principle that, as the car- 
bons consumed and the are became too wide, 
the resistance thus produced weakened the 
current, and consequently the magnetic effect 
and pull on the armature, allowing the carbons 
to approach. 

53xQ. What regulated the feed controlled by 
it ¢ 

A. The feed was regulated and controlled by 
movable weights placed on the rod carrying 


the upper carbon.” 


These White lamps were cheap enough to make 
to be popular, only costing $25 or $30 apiece (Wal- 
lace, xQ. 569), but no one made them for the 
market. As to the construction of these lamps; 
they had a solenoid and core, as is clearly shown in 
the exhibits, and a rigid connection between the core 
and the moving carbon rods. This construction made 
them subject to the disadvantages, and the fatal 
disadvantages, already clearly pointed ont, apper- 
taining to this class of lamps. There is no means 


of feeding the movable carbon rod independently of 
the moving core, and so the core must havea long 
range of motion and necessarily keeps moving out 
of adjustment. Added to this lamp was a device 
for limiting the distance to which the movable car- 
bon rod could move at any one time in the direction 
which separates the carbon points. Thus the acct. 
dent was avoided of the are being broken at the 
start or at any subsequent time by the drawing of 
the carbons too far apart throngh a sudden and ex- 
cessive draft of the magnetism on the core. This 
device consists of the clamp in the Exhibit Lamp 
which surrounds the square rod (moving with the 
upper carbon), and which clamp, when the rod 
rises, is carried up with it and against the head of 
an adjustable stop. This checks the upward mo- 
tion of the clamp and rod and tipper carbon. This 
clamp has no operation in this lamp, by reason of 
its manner of combination with the other parts, ex- 
cept this operation of striking, at such times as itis 
raised high enough by the rod, the head of the ad- 
justable stop, and so, at such times and so ‘Jong as 
it remains pressed against the stop, limiting the 
upward motion of the upper carbon and to that ex 

tent the length of are. It has no function or opera 

tion in the lamp, when not in contact with this ad 

justable stop, and no effect, except at such times, 
pon the other mechanisms of the lamp or upon the 
operation of the lamp asa whole. As the carbons 
gradually burn away and the upper carbon rod 
gradually moves down, the clamp is kept up near 
the adjustable stop by a collar, through which the 
rod passes freely, but which receives and carries 
the clamp so long as the rod continnes to go down- 
ward throngh the collar and until. through some 
change, the rod rises again, when the clamp rises 
with it. By means of this collar the clamp is kept 

from moving down more than a given distance, 

say one-sixteenth of an inch, below the head of the 
adjustable stop, so that the are cannot at any time 
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be lengthened more than that distance by the direct 
upward rise of the upper carbon rod. 


Lamps of the White and Browning and Archereau 
type were totally unfitted for practical commercial 
success, because of their inherent inability to 
maintain their adjustment automatically. Says 
Dr. Morton. when speaking of the requisites of a 
practically successful electric are lamp (p. 71, Q. 11): 


‘It is also manifest that for any practical 
use, some method must be adopted by which a 
continuous feeding action should be kept up 
automatically for (? pre riod of Sev ral hours at 
least, so that during such a time the lamp 
would emitils light without interruption or the 


Jif ed or IRAAL ual pile rehere nee.’ 


Mr. Pope, in enumerating what he regards as the 
most essential characteristics of a practically suc- 
cessful automatic are lamp, says (p. 32), ‘inas- 
much as no lamp within my Knowledge of this 
character has ever been produced, capable of suc- 
cessful continuous operation, which has not in- 
cluded them,’ and after disposing of the class of 
lamps of which the Archereau was the first and is 
the Ly pe, he testifies | pp O51): 


“The next essential improvement related to 
the particular mechanism for advancing the 
electrodes, one or both, technically termed the 
feeding mechanism. The improvement con- 
sisted in the application of a clamping device 
between the movable armature or core of the 
electro-magnet and the electrode, so that after 
the electrode had been fed forward to a certain 
point, the clamp was caused to recede and grasp 
the carbon or carbon holder ane i. thus enabl- 
ing carbon electrodes to be employed whose 
length was much greater than the range of 
movement of the electro-magnetic apparatus. 
By this means a continuous light could be 


maintained fora much longer period than had 
before been practicable. This improvement was 


made public about the year 1852.”’ 


The lamps referred to as making public this im- 
provement in 1852 are the Roberts and the Slater & 
Watson lamps, as Mr. Pope stated in cross-examina- 
tion (p. 696, xQ. 158), the lamps next to be consid- 
ered 

[tis to be remarked of this White lamp that, in 
connection with ove of them «af least, a dash pot 
was used long prior to May, 1878, and about as 
early as January, 1875. Mr. WAzle, the inventor 
of the lamp, speaking of the ** Defendants’ Exhibit 
White Lamp, No. 2,”’ testified (p. 557) : 

30 @. Then, excepting that the coils are not 
now in the lamp, and excepting the alteration 
by substituting a mercury connection, is the 
lamp In the same condition as it was when you 
completed it in January, 1875 ? 

A. It 1s. excepting lhat there is no liquid Li 
lhe dash pol 


This particeulal lam» has been in his own posses 
sion, he says, since ‘“‘the early part of 1875,” 
(35 Q.); and he used it at home several times for 
showing lantern pictures, “‘ which, we well Know,”’ 
he says, “‘ requires a steady .light,” (31 Q. 
although, in another place, he says his dynamo at 
home gave a ‘‘current too intermittent’ for the best 
results (32, 40, 42 Q. The dash-pot is seen in the 
exhibit. 

We leave the subject of the class of lamps repre 
sented by White, Browning and Archereau with 
one remark. Mr. Wa//ace says that if he had had a 
good dynamo he could have sold thousands of the 
White lamps. Jf this is true, and there was such 
a demand for the White lamp, withall its acknowl.- 
edged limitations, it shows very strongly how im 
portant it was considered to be that a s/mple and 
che ap construction (the White lamp cost $25 to S30 
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to make) should be found to take the place of the 
complicated gear mechanism of the Serrin lamps 
and others of that type 

We turn now to the second class of direct control 
self-feeding lamps, to-wit: the class in which there 
is « detachable connection, so to speak, between 
the moving magnetic member and the movable car- 
bon rod, which connection is used asa substitute, in 
a way, for the gear work of the gear work lamps ; 
that is to say, lamps in which the moving magnetic 
membe) and Lhe movable carbon rod ase &0 detach - 
ably connected that the hold or qrip of the former 
“pon Lhe latte) iS, ON Miah he, intermittently i é- 
leased and ye sumed furthei LL progressive ly See d- 
ing the carbon rod down 07 “up, as the case may he, 
into fhe (me. whe sie carbons of indefinite length 
can he used without involving any permanent de- 
rangement of the adjustment of the elements of the 
electro-magnetic system, as can be done with the 
gear feed lamps, and cannot be done with the White 
and similar lamps. ‘To this class, as we have seen, 
belong the Roberts lamp, the Hart or Slater & Wat- 
Son lamp, the Staite lamp of 1853, and the Grenet 
lamp. To this class also belongs the second form of 
Browning lamp referred to above; but the last- 
named lamp is of no importance and needs no fur- 


ther mention. 


THE Roperts LAMPS. 


The Roberts lamp is described in “ Defendants’ 
Exhibit Roberts English Patent,’’ and is referred 
to at various places in the testimony of the experts 
and in various connections. | 

The object of Roberts’ invention, as described in 
that patent, Was to maintain the points of the elec- 
trodes, by, from time to time, replacing them, at 
the proper ‘striking ’’ distance (meaning length of 
arc) for the production of light. To accom plish 
this, he arranged the apparutus carrying the mov- 
able els elrode. £0 lhatl lhis elec! rode should he 7 @- 
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leased from its apparatus, and allowed to fall 
down OF HiLO0E forward untel its point should COHLE 
in contact with the other electrode, and then should 
hy gan laken hold of hy such apparatus, and he 
DY if drawn hack Gath lo Lhe prope y striking dis 

lance. and here held fae d until next release d. ele. 
Thus he could use carbons of an indefinite length. 
To predetermine the striking distance, an adjust- 
able stop was interposed, which the apparatus 
carrying the movable electrode struck when the 
electrodes were. sufficiently separated, and against 
which it firved/y held, until the release described, 
etc., when it dropped the electrode, which fell into 
contact with the other electrode, then at once re-. 
grasped it, and drew it again up against the stop 
and held it there, as before. 

This is the characteristic operation of the class of 
lamps known cs slop lamps. 

This apparatus, so carrying the movable electrode, 
was actuated indifferently by an electric current or 
by mechanical means. 

TD hie mechanical means employed consisted of a 
cam wheel slowly revolved by clockwork, which, 
through a spring rod following the cam, and through 
levers and a detachable connection with the elec- 
trode, let go of the latter at regular intervals, en- 
tirely irrespective of the condition of the are or the 
current at the instant, and at once regrasped it and 
raised it against the stop and held it there, while 
the wheel was going round again, the electrode 
having, during the moment of release, fallen into 
contact with the other electrode. The time of revo 
lution of the wheel was of course adjusted as nearly 
as could be to the average rate of consumption of 
the carbons. ep 

The elect) cal MLEUd Is employed (iS ii dllernatire 
device consisted of an ordinary electro-magnet in the 
circuit whose rupture between the electrodes formed 
the arc, and an unconstrained armature of the ordz?- 
WaT Ly pe, moving directly towards the poles of the 
magnet, and therefore moving under the law that 


137 


for an unchanging current the pull on the armature 
is inversely as the square of its distance from the 
poles. 

[In this respect, the electro-magnetic member of 
this lamp is radically different from the electro- 
magnetic member of the gear feed lamps heretofore 
considered ; for, in them, the moving member of the 
magnetic system moves, and must move, in accord- 
ance with and in proportion to the changes in the 
current strength, for the lamp is operated by 
change s in the eurrent, and (f condition of balance 
OT equilibi Luan is CANE ntial and must be mati- 
fained ; whereas, in the slop lamps, of which the 
Roberts lamp is a type, and the Slater and Watson 
an example, the moving member of the magnetic 
system need not move, and does not move, in ac- 
cordance with or in proportion to the changes in the 
current strengtli, and the lamp is not operated by 
.these changes; but the lamp is operated by the 
alternate breaking and remaking of the cirenit at 
the arc, the current alternately ceasing and flowing 
again, ceasing and flowing again, as often as the 
are, by the consumption of its electrodes, burns 
away and breaks, and so needs feeding; and the 
moving member of the magnetic system has but two 
positions of rest, /ivs/, its position tight against the 
adjustable stop and nearest to the poles, where con- 
sequently the magnetic draft on it is greatest, a 
position which it maintains fixedly and immovably 
so long as any appreciable current flows ; and second- 
ly, its position furthest away from the poles, where 
the magnetic draft is least, and which is the position 
of release of the movable electrode from its carrying 
apparatus, a position which the moving member 
assumes only when no current is flowing. This 
moving member /fa//s from the first position to the 
second when the current ceases (owing to the elec- 
trodes burning so far apart as to break the are), and 
jumps from the second position back to the first 
position again when the current begins anew to flow 
(owing to the electrodes running together and re- 
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completing the circuit at the are). There is no 
halanece ()j equilibrium ii hese stop lamps, and 
their moving magnetic member (which is always 
and necessarily an armature of the ordinary type, 
moving directly toward the poles, SO as TO keep the 
apparatus against the stop, its operating and normal 
position, so long as the current lasts) need not 
assume any intermediate position between the 
[wo positions described, and does not assume 
any in practice, and could not possibly be 
made to do sc; for any such position, if for an 
instant attained, would be a position of unstable 
equilibrium and impossible to be maintained an 
appreciable moment. 

The operation of these stop lamps is this: 
The current being started, the armature jumps 
toward the poles, carrying with it apparatus 
which grasps the electrode and forms the are, 
and is stopped by the adjustable stop, against 
which the armature, or some part connected with if, 
strikes; and there it is held, fixed and steady, being 
then undera very much greater magnetic pull than at 
any instant before. The are gradually burns away 
and gets longer and longer, but the armature is 
held fast against the stop and there is no move- 
ment of the apparatus whatsoever. The are burns 
longer, and the current becomes weaker and 
weaker, and the light diminishes, but the armature 
is held fast against the Stop. At length the are be- 
comes so long that suddenly the current ceases to 
flow. Then the armature is let go, and the whole 
apparatus falls back into its original position, the 
movable electrode being entirely released and run. 
ning down into contact with the other electrode. 
This re-establishes the circuit, the current flows 
again, and the operations above described are re 
peated, and soon; and this is the normal and contin- 
uous operation of a slop damp, sometimes called in 
this case a winker lamp. The interval between one 
break and the next varies from one minute, or 
less, to three or’ four minuies, depending upon the 
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length of time if takes the electrodes to burn sO 
far apart that the current cannot cross. The arma- 
ture may possibly be let go sometimes before the 
current is quite absolutely broken, but the ordinary 
operation has been here described as it is described in 
the patents of Roberts and of Slater and Watson, 
and the current is always so reduced as to be prac- 
tically #72 and the light practically out before the 
release takes place. ‘Toaccomplish Robert's object, 
and for the purposes of a stop lamp, the cam wheel, 
driven by clockwork, is just as good a device to 
operate the feed of the movable carbon as the alter- 
native electro-magnetic system described, except 
that the former feeds at absolute intervals of time, 
irrespective of the condition of the are at that 
particular time, whereas the latter feeds at intervals 
determined by the breaking of the are itself. The 
mechanical device is better than the magnetic, in 
that with it the intervals of feeding can be so timed 
as to feed the electrode regularly, before the are is 
so greatly elongated and the light so greatly de- 
pleted as they must be to operate the magnetic 
feed. 

That this is the operation of the Roberts lamp is 
not disputed by appellees and is clearly described 
in the Roberts patent. The following quotation 
from that patent is here made for convenience. Hav- 
ing described the formation of the are at the start, 
as deseribed above, the apparatus being held firmly 
against the adjustable stop, the patentee continues: 


‘The electrodes gradually waste away, UnN- 
til a time arrives when the distance between the 
points of the two electrodes is too great for the 
electricity to surmount or pass through. Im- 
mediately this occurs, the current of electri- 
city ceases. M is no longer a magnet, the keeper 
is released, the lever L, by means of the balance 
weight W, is depressed at the end in connection 
with the clips of the tube E, descends its 
allotted space, the clips open, and the electrode 
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kK is free to slide downwards, which it does un- 
til it comes into contact with the electrodein R. 
The instant this contact takes place the circuit 
is complete again, the current of electricity 
circulates, and the same action as that first de 
scribed with the evolution of a brilliant light 
takes place, until by another wasting of the 
electrodes the same change ensues, and this is 
repeated again and again until all the electrode 


is destroyed.” ». LOSS 


Describing the operation of the form of lamp 
shown in Fig. 3, the patentee says: 


— 


‘* Now the action of the apparatus is as fol 
lows: Suppose the lamp not in connection 
with the battery. M is not a magnet, the handle 
or weight H is therefore free to slide downwards 
in the tube by itsown weight, and carries before 
and with it its electrode until the electrode 
comes Into contact with the lower one. limme- 
diately contact is made with the battery, M be- 
Comes a magnet, selzes hold of H. and al the 
same time attracting and being attracted by the 
iron |, the end of the magnet and the tube E 
attached to it is thus lifted up until stopped 
by the regulating screw U. The electrodes be 
ing thus separated a short distance from each 
other, the electricity passing between them 
gives out brilliant ight, until the electrodes hav 
ing so far wasted that the distance between them 
is too great, M ceases to be a magnet, drops 
itself, and the tube E at the same time re- 
leases the holder H, which slides downwards 
until the two electrodes are once more in con- 
tact with each other, the current of electricify 
is re-established, when M becomes once more 
a magnet, and the same series of operations as 
tirst described takes place.” 


The electro-magnetic member of these stop lamps 
(by stop lamps meaning lamps in which the appa- 
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ratus carrying the movable electrode is normally 
and continuously held fast against a stop except at 
the moments of feeding) is, as we have seen. an or- 
dinary electro magnet and unconstrained armature. 
The apparatus between this armature and the mov- 
able electrode may be of any character, so long as 
it will grip the electrode certainly and quickly 
when the armature is drawn against the stop, 
and hold it without any slipping, and release it 
certainly and quickly and entirely when the ar- 
mature is let go. A quick, decided grip, a fast 
and sure hold, and a quick and absolute release 
of the electrode, are all the properties that are re- 
quired of this detachable connection between the 
armature and the electrode in these stop lamps. 
Roberts shows two forms of lamps which differ in 
the character of this connection between the arm- 
ature and the electrode. In the form shown in Fig. 
2 of the drawings, the armature operates a system of 
links and levers, whereby its motion is increased in 
extent, and, so increased, it operates a pair of clips, 
as he calls them, which resemble ice-tongs and which, 
when raised, operate to grip the electrode, which 
otherwise passes freely between the gripping ends 
of the tongs. In the form shown in Fig. 3 the 
levers are dispensed with, and a rocking magnet at- 
tracts the upper electrode-holder bodily and flies up 
toward its armature, which is fixed, carrying up 
the electrode-holder with it. 

The patentee says that his lamp ‘*‘ may be modi- 
fied in various ways so as to cause the distance 
hetween the two electrodes to be from time to time, 
during the burning of the lamp, adjusted or reg- 
ulated in manner hereinbefore described.’’ And this 
is the distinctive and peculiar characteristic of the 
mode of feeding of these stop lamps. It is distine- 
tively a readjustment “from time to time,’ and not 
a continuous regulation ; it is operated by the break- 
ing of the current, not by changes in the current; 
feeding to restore the are as distinguished from feed- 
ing to maintain the are uniform; a fixed stop 
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lamp, independent of the current and its changes, 
as distinguished from a lamp in which there is a 
balance or equilibrium of forces, changing with 
every change in the current strength ; a lamp show. 
ing instants of darkness at the moments of feeding, 
and soa ‘* winker’’ lamp, so called, as distinguished 
from alamp maintaining a continuous are and a 
continuous light 

The practical difficulties resulting from these 
peculiarities were recognized by Roberts, for he 
SAVS: 

‘* Inall the modifications of my electric lamps, 
if a single tube and pair of electrodes be used, 
the quantity of light is apt to vary with the 
varying distance of the points of the electrodes, 
caused by the wasting away of each, until the 
striking distance becomes too great, when, as 
before described, a fresh portion of electrode is 


prot ruded.”” 


Then he goes on to state his remedy, which is to 
burn two or more sets of electrodes close together, 


and average up their light. 


‘*To avoid this Inequality of light, and ob- 
tain a fair average, | (in some cases) use two or 
more sets of electrodes combined within the 
same lamp, and either worked by one battery or 
by more. This arrangement permits one pair 
of electrodes to be at their maximum produc- 
tion of light, while another pair is at their 
minimum production, and thus between the 
two a good and equal average quantity of light 


may be obtained, and if twosuch lamps or pair 


of electrodes he used in connection with one 


battery, as the light produce d from Ole pair of 


electrodes diminishes in consequence of the in- 


ereased distance hetoree TT their points, that pair 


of electrodes obtain a less quantity of electri- 
city from the battery, and the surplus or re 
mainder is sent through the second pair of elec 
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trodes, thus increasing the light which they 
produee.”’ 


W hile the movable electrode in the Roberts lamp 
was being held fast against the stop, the are was 
constantly burning longer and longer, the current 
becoming weaker and weaker, and the light gradu- 
ally growing less and less in brilliancy. When the 
moment came to feed, the light went wholly out for 
an appreciable instant, and when the feed had taken 
place it then flashed again into existence, and at 
once at its maximum brilliancy. This is the con- 
line d and 10) mia operation of all stop lamps, 
and accounts for lhe fact that the Roberts lamp 
nas Nerer COM mercially accepted, and never could 
he, so far as appears from any testimony given in 


Lhis case ; 


THE SLATER & Watson LAMP. 


This lamp is shown and described in its two forms 
in Defendants’ Exhibits Slater & Watson English 
patent (p. 1092), and Slater & Watson French 
patent and translation, and in Complainants’ Ex- 
hibit Hart British Association article (p. 1020). The 
English patent, which is the earlier of the two, fol- 
lowed the Roberts patent within a few months. This 
lamp belongs to the same class of lamp as the Rob- 
erts lamp, to wit, a stop lamp having no continuous 
regulation and giving a winker light; and it is, in 
reality, but a modified form of the Roberts lamp, 
having precisely the same electro-magnetic system 
and movable electrode and the same class of connect- 
ing device, to wit, a detachable connection, and ex- 
actly the same mode of operation. It differs from 
the Roberts lamp only in the particular details of 
this detachable connection between moving arma- 
ture and movable electrode, and the patents show 
two forms of such connection, one very similar in 
its details to one of the forms shown in the Roberts 
patent, the other an improvement in the direction of 
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simplicity. All that has been said of the Roberts 
lamp applies with equal force to the various forms 
of the Slater & Watson or Hart lamp. 


Appellees, however, claimed to have found in the 
simpler form of this Slater & Watson lamp a sub 
stantial anticipation of all the claims of the pat- 
ent in suit, and they have taken much testimony 
regarding that form of the lamp, and appellants 
and appellees alike have built models of it and have 
run them to see how they operate | for no lamp of 
that form was ever built for the market or sold o7 


used). 


This Slater & Watson lamp, in both of its 
forms, remakes the arc ‘** from time to time,’ and 
has not a continuous regulation; this appellees 
admit. It is operated by the breaking and making 
of the current, not by changes in the current; this 
appellees do not deny. It feeds to remake the 
are, as distinguished from feeding to maintain a 
uniform arc; this appellees do not deny. It is 
a stop lamp, independent of the current and its 
changes, as distinguished from a lamp, in which 
there is a balance or equilibrium or forces, changing 
with every change in the current; this appellees 
admit. It is a winker lamp, showing instants of 
comparative darkness at the moments of feeding, as 
distinguished from a lamp maintaining a continuous 
light; this appellees substantially admit. In a 
word, this lamp is a stop lamp, with the mode of 
operation of such lamps and all the disadvantages of 
the absence of continuous regulation, and is vastly 
inferior to the gear feed lamps which had such con- 
tinuous regulation ; and as to these facts there is 
substantial unanimity among the experts on hoth 
sides. We will now examine the evidence on these 
points in detail. 

And first as to the construction and mode of 
operation of the lamp, in its two forms, as shown 
and described in the English and French patents. 
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Both forms of the lamp have an ordinary electro- 
magnet and an ordinary armature movable directly 
toward and from the poles. In one form, the form 
shown on sheet 1 of the English patent, the arma- 
ture itself, with two eyes that are rigidly connected 
with it. carries the movable electrode, when the 
current is passing, and drops it when the current 
ceases: the simplicity of this arrangement, says 
the patentee, allows of its modification in an infinity 
of ways. In simplicity it was an improvement on 
both forms of the Roberts lamp. The patentees 
refer to this form of the lamp, when in their 
English provisional specification they specified as 
one of their improvements: “ Fifthly. The making 
the support or supports of the electrodes, the arma- 
ture of an induced magnet or magnets.’ This 
gripping armature construction is shown in all the 
models of the lamp put in evidence, Complainants’ 
Exhibit Slater & Watson Lamp, English patent, and 
Watson & Slater Lamp, French patent, and Defend- 
ants’ Exhibit Watson & Slater Lamp; and is the form 
in which appellees find the Brush invention sub- 
stantially embodied. From an inspection of the 
exhibit lamps it will be seen that the armature is 
divided in the middle; that each half has at its 
outer end a short vertical plece and, below a hori- 
zontal piece extending inward beyond the carbon 
rod and having a hole or eye in it for the rod to pass 
through, all rigidly connected together; and that 
this double parallelogram arrangement, including 
two half armatures (or two armatures), two short ver- 
tical pieces and two horizontal pieces or levers hav 
ing each an eye, constitutes the gripping or clamping 
apparatus that grips the carbon rod when the 
current is passing, and lets it go when the current 
ceases, The gripping is accomplished by reason of 
the fact that the outer ends of this compound paral- 
lelogram clamp are the first to be raised by the attrac- 
tion of the magnet. The two positions which this 
gripping armature parallelogram can assume and 
maintain are, first, resting on the support that is 
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under it (this when no current is passing), and, 
secondly, sticking fast to the face of the magnet in 
the English lamp, and in the French lamp holding 
close to the face of the magnet and fast against the 
screw stops (this when the current is passing). The 
striking distance is adjusted in the English lamp by 
raising or lowering the support under the armature 
parallelogram without moving the magnet. This 
causes the armature parallelogram to jump a greater 
or a less distance when the are is formed, after each 
operation of feeding, before it strikes against the 
face of the magnet. The striking distance is ad- 
justed in the French lamp in substantially the same 
way, the screw stops merely. furnishing a non-mag- 
netic point of contact for the armatures to strike 
and hold against, thereby avoiding the danger of 
‘‘sticking’’ after the current has ceased to flow; a 
common occurrence when an armature is in actual 
contact with the pole, due to residual magnetism 
lingering in the soft iron of the magnet. This 
sticking, which occurs in the English lamp, is apt 
to delay the feeding when the current has alto- 
gether ceased, and, therefore, to make the instant 
of darkness more appreciable. 

That this form of lamp is a stop lamp, having no 
continuous regulation, the double armature parallel- 
ogram and electrode being held fast against the poles 
or the screw stops until the current has substantially 
ceased to flow, and only then being let go, and fall- 
ing, the double armature parallelogram on to its 
support, and the electrode into contact with the other 
electrode, and the double armature parellelogram 
then gripping the electrode and jumping again up 
against the poles or stops, only to repeat the same 
operations over and over again, is shown in the 
patents clearly. 

The English patent speaks of this double arma-’ 
ture parallelogram, by which the carbon rod ** és 
gripped and held in a fixed position,” ete. The 
operation of gripping and holding in a fixed posi- 
tion is peculiar to stop /amps and is not found in 


es - 
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any other lamps. There is no holding ‘in a fixed 
position’ in lamps that have continuous regulation, 
and cannot be in the nature of things. 

[In describing the double armature parallelogram, 
the English patent speaks thus: 


‘The armatures H H are attached to brass 
levers H’ H’, which are fitted with eyes through 
which the rod D passes freely when induction 
ceases, but when the current passes through 
the magnet the outer extremities of the com- 
pounfl levers H’ H’ are raised and their eyes 
simultaneously grasp the rod D, which is thus 
held at a proper elevation, but, when the cur- 
rent is broken, the levers assume a horizontal 
position and allow the rod to drop down, which 
effects a reestablishment of contact helween 
the electrodes.’ 


The patentees are here describing, not accidental, 
but designed and normal operations. 

Further on, the English patent describes how the 
lower electrode is gradually screwed up by a step- 
by-step, tooth-and-rack movement, the tooth being 
operated by the reciprocating movement of the 
armature S of an electro-magnet Rin the lamp cir- 
cuit. Now, it is a perfectly obvious mechanical 
fact that such a continued feeding upward of 
the lower electrode could only be accomplished 
by a continued reciprocating motion of the arma- 
ture S, that is, that the armature S must fly away 
from the pole of its magnet .and fly back again to 
the pole in order to move the wheel X around one 
tooth ; and in order to accomplish any substantial 
and regular feeding upward of the lower electrode, 


‘jt must keep up this reciprocation regularly and 


continuously. Now, a continuous current in the 
magnet R would hold the armature 5S continuously 
against the pole, and there would be no reciproca- 
tion. When itis desired to accomplish such a re- 
ciprocation with a continuous current, a contrivance 
has to be used whereby the armature by its own 
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motion will throw its magnet in and out of circuit 
alternately, or the current that operates the magnet 
must in some other way be interrupted and re. 
newed alternately. Then the armature will be kept 
reciprocating back and forth, one complete move- 
ment back and forth for each interruption and re- 
establishment of the current. But there is no such 
contrivance in this lamp outside of thearc. Therefore, 
the reciprocation which is made use of in this lamp 
must be caused by the interrupting and renewing of 
the current, resulting from the breaking and mak 
ing of the are. This manner of feeding the lower 
carbon up is described as existing in both forms of 
the lamp, and is conclusive evidence of the fact that 
in this Slater & Watson Jamp (in either form) the 
normal operation of the lamp involves lhe alternate 
interrupting and reine wing of the curre nt. Wiith- 
out such intermittent current the entire feeding 
apparatus, connected with the lower electrode and 
shown and described at length, would be utterly in- 
operative. 

On the supposition that the current is broken 
and at once made again at each operation of Seed- 
ing the upper carbon down, the feeding mechanism 
connected with the lower carbon becomes intelligible 
and operative, and on no other supposition; the 
lower carbon being then fed up at each operation of 
feeding the upper carbon down, the screw X being 
turned the distance of one tooth by the armature $ 
springing away from the pole of its magnet when 
the current ceases, and then back again against the 
pole of the magnet when the current is renewed. 
This simple reciprocating looth and rack feed of 
the lower carbon definite ly seltles the question of 
the mode of operation of this Slater & Watson lamp, 
as it was intended by its inventors to operate ; 
showing ito be a circuit-making-and-breaking- 
lamp, employing an intermittent current, involv- 
ing that in its operation and depending upon it 
Jor its operation. Nothing further need be said on 
this head. The Slater & Watson lamp is a 
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stop lamp, feeding by breaking and making 
circuit at the are. For convenience, however, the 
full proof of this fact will be collated here. 

The English patent describes the operation of this 
lower-pole mechanism as follows : 


‘* The current which makes the electro-magq- 
net A, {the regulator of the upper electrode], 
makes also the electro-magnet R, before it pass- 
es to the general body of the lamp. The elec- 
tro-magnet R attracts the armature 8, which is 
attached to a curved lever moving horizontally 
on theaxis T, but kept from the magnet during 
the time induction is not taking place by the 
spring V. At the other extremity of the lever 
is a movable tooth V, but which, after turning 
the rack-wheel X, into which it fits, by the in- 
duction of the magnet is always made to re- 
sume its original position by the bow-spring V V’. 
Y is a screw, which is made to rise, and so ele- 
vate W, the electrode holder, by means of the 
rotation of the wheel X. It will be clear from 
this description of the apparatus that the same 
action which resulls from the magnetic opera- 
lion of A, {the magnet which operates the feed- 
ing of the upper carbon |, z/// induce a similar 
consequence inthe action of R{the magnet which 
operates the feeding of the lower carbon] with 
the exception that in the latter case the motion 
is a rising one, instead of a descending one. 
(Thus the action of the armature of A is a re- 
ciprocating action precisely like that of R},. 
Moreover, by the simulianeous action of both 
poles the great desideratum of preserving the 
light in one place is successfully accomplished. 
In addition to the mode just described of rais- 
ing the lower electrode, we claim also the means 
of effecting this by an arrangement in which, 
instead of a screw traveling within a tube, we 
use along rack into which fits a tooth attached 
to a lever of the same kind and construction as 
the last described, but working vertically in- 
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stead of horizontally, the induction of the mag- 
net being downwards instead of laterally ; the 
action of this arrangement is very simple, and 
CONSISLS MET li in the heeper ‘armature | at oie 
end of the lever being attracted, and so causing 
on every such occasion the opposite and toothed 
end to raise the rack a tooth when the inductive 


action takes place. ” 


True, this automatic reciprocating feed of the 
lower carbon may be replaced, says the patent, by 
an arrangement described, which must be worked 
by hand; but the fact that the lamp will operate 
such an automatic reciprocating feed at all is ex- 
tremely important for the light it throws on the 
mode of operation of the lamp as a whole, and es- 
pecially as to the manner’of its control of the upper 
electrode. Jt is conclusive evidence of the fact that 
fhat Opt ration procee ds by (/ substantial make and 
break of the circuit at the are, for under no other 
cUrcUumslances would this automatic reciprocating 
Feed act at al/. Anarmature can only be made to 
assume a reciprocating motion to and from its pole 
by substantially breaking and making the circuit 
of the magnet at each motion from and to the pole. 
This armature 8 is not described as leaving the pole 
of the magnet R at any other time than ‘‘ during 
the time induction is not taking place,”’ and during 
such time it is drawn away “by the spring V.”’ 
This Slater & Watson lamp is therefore nothing but 
a circuit-making device, making the circuit at the 
arc, Whenever and so often as the cireuit breaks, 
with this added operation, that whenever it does 
thus operate and make the circuit, itinstantly forms 
an are of a striking distance, predetermined by a 
stop, and soit isa stoplamp. So far as it feeds, it 
is simply a circuit making device. operating only 
when the cirenit breaks, and so far as it form an 
arc, itisa stop lamp. From the moment the are 
is completely formed to the moment the circuit is 
next remade, there is absolutely no motion of the 
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lamp or its mechanism and absolutely no regulation 
of the are or thecurrent. Meantime the are, begin- 
ning with its proper length or striking distance, has 
gradually vTOWn longer, us the electrodes consumed 
away, and has passed through every degree of ex- 
cessive length, until it finally breaks; the current, 
beginning of normal strength, has grown weaker 
and weaker, until finally it ceases to flow, and the 
light, beginning at its maximum brillianey, has 
dwindled away until nothing but the glowing ends 
of the electrodes are left. Then instantly every- 
thing falls, the circuit is remade, the current rushes 
through at its maximum strength (encountering : 
minimum of resistance), the are is reformed at its 
proper length, and the light reappears at its maxi- 
mum brilliancy. Soon the waning begins and the 
operation described is repeated, and soon. Sach 
vagaries of the current as are here described would 
ruinany moderndynamo. ‘The uneconomical char- 
acter of a stop lamp has been fully proved by de- 
fendants. ‘The general effect on the light, to wit, a 
gradual waning followed by a pulse-like extinction 
and almost simultaneous reappearance of the light 
at its maximum of dazzling brilliancy, would be 
fatal to the practical usefulness of the lamp. And 
the absence of continuous regulation of the are 
would make the lamp commercially worthless, as 
has been stated by Dr. Morton and not contradicted 
py appellees. 

This form of the lamp is described and shown in 
the French patent in substantially the same words 
and figures as in the English. The French patent 
speaks of the double armature parallelogram as a 
contrivance by which the vertical rod *‘7s sewzed 
and held in a fixed position.” ‘Appellants’ trans- 
lation.) And again: 


‘* The effect of the seizure of the rod will be 
lo hold it firmly” and form the are. 


Then, the patent goes on to say that when, from 
any cause, as from accident or otherwise, the pass- 
age ef the current is interrupted, 
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‘ the agent moving by induction will be released 
from the magnet, and the levers, resuming 
their horizontal position, will allow the rod @ to 
descend and Lhe hiro pole s will launch each 
other : then the current PASSING anew will im 
mediately force the levers to seize the rod by 
reason of the induction of the magnet, and the 
necessary deviation for the are will be effected 


by the same cause.” 


Two adjustable screws or stops are introduced 
into the French lamp, against which the double ar- 
mature parallelogram strikes and holds, instead of 
against the pole of the magnet itself, to avoid the 
danger of possible sticking, after the current has 
fallen off, and hence tardiness in reforming the are. 

Speaking of this first form of lamp, the French 
patent says: 

‘* When an electric current passes through 
the electro-magnet c c’ [that is, whenever it 
passes and so long as it continues to pass] if 
attracts the armatures e ¢ with a force depend- 
ing on the intensity of the current.”’ 


In lamps that maintain a balance or equilibrium 
of parts, that is, lamps that have continuous regn- 
lation, the attraction is to a position depending on 
the intensity of the current, which is not the case 
with stop lamps, where the attraction is always 
and eee ssarily lo Lhe NOV} ¢ position. Sut in both 
classes of lamps the attraction is with a force de- 
pending on the intensity of the current, as matter 
of course. The sentence quoted does not say and 
cannot mean that the French Slater & Watson ar- 
mature was attracted to a posilion depending on 
the intensity of the current, thereby implying that 
it was not a stop lamp; for, embodying the com- 
mon form of magnet and unconstrained armature, 
if from its lowest position the armature is attracted 
at all, it will be drawn clear up, and if from its 
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highest position it falls at all, it will fall clear 
down. 

The sentence refers to the force with which the 
armature goes to and is held against the stop; 
which, of course, depends upon the intensity of the 
current. 


Turning now to the second form of lamp and con- 
sidering its construction and mode of operation, as 
shown and described in the English and French 
patents, we find that its general construction is 
similar and its operation identical with that of the 
other form. The French patent says in terms of 
the second form: 

‘* The action of th is la Wp 1s exactly like that 
of the first.” 


The English patent assumes the operation of the 
two to be the same. Both patents, in about the 
same language, state that the second form differs 
from the first “ mainly by the induced magnet 
being situate in the base of the lamp,’’ and being 
connected with the electrode carriers by a system of 
levers, whereby this lamp ‘“‘ may be made exceed- 
ingly ornamental.” No model of this form of fhe 
lamp has been put in evidence, as the appellees do 
not profess to find in it any of the combinations 
claimed in the lamp patent in suit, but it is shown 
very clearly in the drawings of the English and 
French patents and described in the text. The arma- 
ture is of the ordinary type, moving directly towards 
the pole. Through a long connecting rod it operates 
a lever, having a forked end, which forked end em- 
braces a wedge-shaped collar H (as lettered in the 
English patent), ‘‘ which consists of two semi-cylin- 
drical pieces hinged together at I, and made to 
grasp vertical rod J [the carbon rod] by the ac- 
tion of ascent of the fork onthe conical sides of 
the collar.” This hinged collar forms the detachable 
connection between the moving armature and the 
movable electrode, and accomplishes its’ function 
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by the two halves of the hinged arrangement clos- 
ing in on the carbon rod, when forced to do so, by 
the rise of the fork on their conical or flaring outer 
surfaces (which action grasps and holds the rod), 
and by the two halves opening out from the rod, 
when allowed to doso, by the fall of the fork from 
their conical or flaring portions (which action re- 
leases the rod to the effect of gravity). in the hne- 
lish lamp, the stop against which the parts are 
drawn and held while the are is burning, is an ad- 
justable boss Q. In the French lamp it is an ad- 
justable Stop 8. 

The mode of operation, as before, 1s that of a 
slop lamp, Ope rating lo remake the m7 when the 
are breaks. 

The English patent describes the spring G as 
serving to keep the forked end of the lever down, 
when the maguiel is nol in action. Again: 


‘1s the correst working of the lamp de- 
pends on the adjustment of the are or strik- 
| Lug distance between the pole s InrTing the work- 
Lng of the lamp, we introduce an arrangement 
which is indicated by the letter ” oe. tf 
Cas. f. - ~ * 

‘* The action of this lamp is as follows: The 
electric current in its passage through the mag 
net A, causes the armature B to be attached, 
thereby drawing down the end D' of the lever 
D, and consequently raising the collar H, and 
rod J, the electrodes being thus retained ata 
proper distance asunder, so long as a sufficient 
amount of attraction exists between the magnet 
and armatures | which will be until the current 
substantially ceases to flow] fo keep the latter 
down |fast against the top|. Should any non-. 
conducting material obstruct the passage of the 
electricity through the are [this must refer to 
the strata of air gradually increasing as the are 
becomes longer, as any other materia/ in the 
are would decrease rather than increase its re- 
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sistance to the passage of the current, and the 
air strata is non-conducting, presenting an enor- 
mous resistance to the passage of the current}, 
the «nduction of the magnet ‘nstantly ceases, 
and the helical spring G coming into action [it 
was powerless to operate before—there is no 
balance or equilibrium in these stop lamps] 
forces up the end of the lever D, and at the 
same time the descent of the forked end of the 
lever releases the LTUsp of the collar upon the 
rod J, which consequently s/ides down and re- 
establishes contact between the electrodes, the ‘ 
requisite are being instantly reformed by the 
attraction of the armature as hereinbefore de- 


scribed.” 


This is all the description of the operation of the 
lamp in the English patent. 

The French patent embodies substantially the 
same description (p. 1112). 


‘*When these wedges are released by the 
cessation of action of the lever, the rod a slides 
Freely through the collar; s’ isa stop, which 
limits at will the distance to which the rod a 
may be raised after it is seized by the collar p ; 
s {the adjusting screw] being always the princi- 
pal regulator, as will be seen.”’ 


In a stop lamp the adjustable stop is the principal 
and only regulator of the are. 


‘*The coiled spring o depresses by its elasti- 
city the bent end of the lever in communication 
with the collar p, when the induction of the 
magnet ceases. * * * * The rod @ will 
be seized, and the are formed between 6 6’, but 
maintained within the desired limits by the re- 
gulating stop s.”’ 


The English patent ends the discussion of these 
two lamps as follows: 
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‘If, as in other arrangements for producing 
the electric light, the contact be made by two 
or more points on the electrode [referring un- 
doubtedly to the ice-tongs gripper of the Roberts 
lamp], which points are temporarily removed to 
admit of the electrode sliding down as it burns 
away, the light will for such time go cut, anda 
spark passing between the points of the jaws 
will fuse them, and hence, in time, /vom the coat 
of oxide Jormed, the lamp will cease To be of 
any use at all, since the principle does not ad- 
mit of good conduction being always kept up. 
The contact in our lamp is always the same and 
continuous {to wit. the flexible wire c’ on sheet 
| of the drawings and the flexible wire 0 0 on 
sheet 2 of the drawings], since the descent of 
rod to which the electrode is attached, requires 
simply a diminution of the friction exercised on 
the rod by the lever and collar apparatus, here- 
inbefore described fand not a breaking of the 
wires ¢ oro, or of their connection either with 
the standards or with the movable rod], and 
this we claim as the substantive part of our in- 
vention. This action is accompanied by no di 
minution of the light.” 


The patentees in this last sentence clearly 
speak not of the periodic diminution and going 
out of the light, which is an incident of a 
stop lamp, operating to remake the ark when 
the are breaks, but of that gradual diminu- 
tion from day tO day, and week to week of the 
average light given by the lamp, ending inthe lamp 
finally becoming useless, which action is referred to 
in the first part of the paragraph as beng character- 
istic of prior lamps and as resulting from the oxida- 
tion of the points of contact of the apparatus with 
the movable rod, and which difficulty was claimed to 
be remedied in these lamps and was a substantive 
part of the invention. 

The French patent concludes: 


—. 
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‘The action of this [second] lamp is exactly 

like that ot the first: it is likewise as sensitive 
to variations in the electric currents.’’ 


This does not imply that there are variations of 
current, which operate the are-making apparatus, 
but doubtless refers to the fact that the striking 
distance admits of being adjusted in each lamp by 
means of the adjustable stop according to the varia- 
tions in the different currents employed, the adjust- 
ments varying in one lamp, as in the other, with the 
variations from one current to another. 

The wording of the claims in the English patent 
throw some light on the manner in which these lamps 
were intended to operate. The hinged conical collar 
is claimed ‘acting as a grip uwpoh a solid rod.”’ 
A firm grip is all that is needed ina stop lamp. The 
spring G is claimed ‘‘ to cause the forked extremity 
of the lever to leave the sides of the conical collar 
during the momentary cessation of the induction 
of the magnet,’ an explicit recognition of the exist- 
ence and necessity of this “momentary cessation” 
of the magnetism and current. The double arma- 
ture parallelogram is claimed ‘‘ for gripping the 
electrode holder.” : 

Slater & Watson recognized, as Roberts did, 
the disadvantage of a lamp that operated by a peri- 
odie diminution and failure of the light. and like 
Roberts’ remedy by ‘averaging up”’ several arms 
close together in the same lamp, they suggest in the 
English patent : 

‘We find that by combining several electrodes 
or sources of light in the same lamp, that if near 
together they prevent the chances of flickering, 
going out, sparks, etc., and render the general 
illuminative effect constant. 


“ Flickering ’’ here probably refers especially to 
the tendency of the are to bulge sideways and flame 
and waver as it grows too long. ‘‘Going out”’ re- 
fers especially to the failure of the light, when the 
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are finally breaks and while the lamp is re-establish- 
ing the are. ‘*Sparks”’ refer especially to the 
splashing and scintillation that generally result, 
when the electrodes strike and the current sudden 
ly passes in excessive strength. The illuminative 
effect of a single lamp is anything but constant, as 
we have seen. 

The French patent contains a similar clause, as 
follows: 

‘‘ We find that by arranging electrodes in this 
manner the chances that the flame will flicker, 
give sparks, go out, ete., are limited to one or 
[wo of the Two pole systems one or twoata 
time of the whole number spoken of], and that 
the effect of general illumination is little dis- 
turbed.”’ 


suggesting, what is the fact, that with a single lamp 
the illumination would necessarily be disturbed and 


changeable. 


We will now consider the construction and mode 
of operation of this Slater & Watson lamp, as sug- 
gested in the description of (he Hart lamp. 

The Hart lamp is described as to its construction 
and mode of operation, in a short article communi- 
cated by Dr. Stevenson McAdam, F. R. 8S. E., to 
the British Association for the Advancement of 
Science, at Leeds, in September, 1858, which article 
is found at p. oO and 56 of the Report of that Asso- 
ciation for the year 1858, published in London, En- 
gland, in 1859. It is found at page 1020. 

The article speaks of the lamp as invented and 
manufactured by Mr. Hart, but the description 
shows it to be almost exactly the wedge and collar 
form of the Slater & Watson lamp, and for that 
reason alone, the description of itsmode of opera- 
tion is of importance, as throwing light on the mode 
of operation of the Slater & Watson in both forms 
(for they operated alike). But more than that, ap- 
pellees have themselves, through their expert, 
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Weston, identified this Hart lamp, as here de- 
scribed, with the Slater & Watson lamp, in its prin- 
ciple and mode of operation. So that they cannot 
deny that the essential mode of operation of this 
Hart lamp so described is the essential mode of op- 
eration of the Slater & Watson lamp in either 
form. 

This Hart lamp, since it is the only lamp at all 
resembling the Slater & Watson lamp that was ever 
offered for sale, is also important as indicating which 
was considered the better form of that lamp for use. 
It is the wedge and collar form of the Slater & Wat- 
son lamp. 

Mr. Weston testified about the Hart lamp in. xQ. 
109-114, 128-131 (pp. 794-796). The only difference 
noted by Mr. Weston in the construction, was that 
this Hart lamp had a rough or file-like rod instead 
ofasmooth one. The magnet also, was probably 
differently placed in this Hart lamp, but not so as 
to make any difference in the operation, for the 
principle and mode of operation is admitted to be 
identical in this and the Slater & Watson lamp. 

Turning to the exhibit, we find the mode of opera- 
tion very fully and graphically described, p. 1025: 


‘When the battery is not in action, the 
roughened or file-like rod, with its attached 
upper carbon pole, is not upheld by any device, 
but simply reclines on the lower carbon rod; 
but whenever the voltaic current is allowed to 
circulate, the electro-magnet is formed and its 
armature is drawn up; a ring connected with 
the armature compresses the halves of a hollow 
wedge; the upper edges of the wedge fix into 
the grooves in the file-like rod with its attached 
carbon, and in the general movement upwards 
the latter is slightly raised from the lower car- 
bon and the light is instantly produced. It 
will thus be observed that the ring attached to 
the armature performs two offices when drawn 
up towards the electro-magnet: in the first place, 
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rising from a narrow part, where it loosely sur- 
rounds the hollow wedge, it tightly embraces, 
when half-mast high,the wider part of the wedge, 
and compels it to set in tightly to the file-like 
rod; and, in the second place, having firm hold 
of the wedge, it drags up that part with the now 
adherent roughened rod, and upper carbon, and 
holds these suspended at the proper distance. 
The light continues to burn steadily 77/7 the 
charcoal points by combustion, and the trans- 
ference of carbon. have lheir prope r distance 
trom each other increased to that point when 
lhe ele elricily CEASES lo flow ; then the electro- 
magnet loses its attracting power, the armature 
and the attached ring fall down, the halves of 
the wedge Separate from each other, loose their 
hold of the file-like rod, and allow the latter to 
descend by the force of gravitation till the up- 
peer charcoal pr neil fouches Lhe lowe y carbon 
rod, when instantly the electrical current is re- 
established, the magnet is reformed, and the 
upper carbon is again drawn up. So momen- 
tarily does this extinguishing and relighting of 
the lamp occur, that the zwatlercal of darkness 
is hardly observable to the naked eye. In dura- 
tion of time, as also in the convulsive throb 
which the movable parts of the apparatus then 
rive, thee phe HMOMEHON Ge ally resembles the heat 
of the heart of an aninal. The lamp may he 
accommodated to any size of battery sufficient 
to show the light. By means of a series of 
screws in connection with the armature and the 
supporting arm, the movable and adjusting part 
of the lamp may be lowered from the electro- 
magnet or raised towards it. If the battery be 
small, then the lifting arrangement is screwed 


up near the magnet, whilst if the battery be— 


large, anda corresponding amount of electricity 
at command, the regulators are placed further 
from the lifting power, and when the voltaic 
current traverses the arrangement, the movable 
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carbon is drawn up a greater distance, more 
space is presented between the carbon poles, and 
necessarily a longer and more dazzling are of 
flame is formed.”’ 


This description is clear and specific, and agrees 
with the English and French Patents, as we have 
seen, and shows that the lamp operates by the 
breaking of the arc, and is merely a device to re- 
make the arc, when the are breaks ; that the feed is 
for this purpose only ; that the operation is that 
of a stop lamp; that the enrrent wanes and is alto- 


‘gether interrupted intermittently; and that the light 


alternates with momentary intervals of darkness. 
The last part of the quotation illustrates the remark 
made in the French patent that the second form of 
lamp was as sensitive as the first to variations in the 
current strength. 


We will now consider the testimony of the ex- 
perts on either side, regarding this Slater & Watson 
lamp, and its mode of operation. President Henry 
Morton was cross-examined as to this lamp in 
appellant's prima facie proofs, and he testified as 
to his understanding of the mode of operation de- 
scribed in the patent as follows (p. 96): 


‘*110xQ. Have you any doubt after reading 
that description, that the matter in which the 
mechanism for automatically feeding the car- 
bon is intended to operate, is, that a pail 
of clamps having in them eyes, through 
which the carbon rod _ passes, automat- 
ically tilt and grip the carbon rod, lift it, thus 
hold it at a proper elevation, and then assume a 
horizontal position, and allow the rod to drop 
according to the variation of the current. 

A. I have no doubt that the intention of the 
patentee, as expressed in the text of his patent, 
was that the brass levers H’ H’ should be tilted 
up when the current passed, and by so doing 
should grasp and raise the rod of the carbon. 
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holder. so as to produce ‘ separation of the 
poles and develop an are between them; that 
this clamping afid grasp should be maintained 
until the current was broken, when the levers 
would fall, become horizontal, and release the 
rod to the action of cravity . This is the oper 


ation described in a general way, in the text of 


the patent.” 


To this definite interpretation of the Slater & 
Watson patents, and the mode of operation they 
describe, thus early put in the case by appellants’ 
expert, Morton, appellees have offered no de 
nial or counter opinion, but have put in a model in- 
tended to represent indifferently either the English 
or the French structure, and have testified in gen- 
eral terms as to its burning, without specifically and 
clearly describing its mode of operation. So far as 
any deseription is to be gathered from their testi- 
mony, it is in accordance with that already present- 
ed by Pres. Morton, and enlarged upon heretofore. 

Mr. Pope testifies as follows (p. 676, Q. 100). 


‘**An experiment was made with the exhibit 
‘Watson & Slater Lamp,’ which was continued 
for a considerable time. There was no vibra 
tion of the movable carbon |showing that it was 
ra | Stop lamp , and ho flickering perceptible 
except at the instant of the operation of the 
feeding mechanism.” 


Mr. Pope then continuing substantially attributes 
to the lamp the following operation (}). 673 and 


676 


He does so by saying that the operation we are 
about to describe in the text was an operation he 


observed in the case of the appellees’ experiments 
with their Brush lamp, and that the operation of 
such Brush lamp and of the Slater & Watson 
lamp was the same. His language in speaking of 
the Slater & Watson lamp is (p. 676)— 
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= The actual 740 COTVH¢E nt imparte dto the MWi0Ta 
AL carbon during the Opt ration of lhe lamp 
was like that of Defi ndants Kahibil Brush 
Pati sif d Lamp, and } ff bhi practical opt ration 
of She fro. little Oy vO difie rence could he 


oh Sey re (T. 


When the current was applied (in the appellees’ 
experiments with their Brush lamp), the armature 
‘‘was drawn violently upward,’’ carrying the double 
armature clamping device, carbon-holder and upper 
carbon With it, until checked by impingement 
against the adjustable stop (or the face of the mag- 
net), by which operation the are was formed and 
the extent of separation f the elecirodes deter- 
mined. ‘* As the carbons burned away by the con- 
tinued operation of the lamp,’ the position of the 
clamping device was “in contact with the stop.’’ 
* The feeding of the carbon was effected by a jerk- 
ing movement, which occurred at intervals of one or 
two minutes,” upon which occasions the armature 
dropped suddenly under the influence of gravity. 
Whether the carbons ran into contact or not at 
these movements of feeding he does not say, but 
continues, ‘* A decided flicker or pulsation in the 
light occurred at each repetition of the feeding 
operation...’ 

Mr. Quimby testifies of this exhibit that it showed 
itself to be a ‘* practical working lamp,” and that 
was all. 

Mr. Weston speaks of the double armature paral- 
lelograms holding ‘*‘ the rod firmly’ in his expert- 
ments with the exhibit (Q. 63, p. 780), and on cross- 
examination he definitely states that the Slaler & 


Waflson lamp i if slop lamp }). S153). 


*°sU). Zao. Do you understand the Slatey 
& Walson lamp ha he a slop lamp ? 
A. Yes 
‘*x(). 224. After saying yes, you used the 
words ‘as shown in,’ and then stoped ; what 


were vou going to say ¢ 
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‘A. As shown in the English patent the 
poles of the magnets act as stops, and as 
shown in the French patent the screws pass 
ing through the yoke plate act as stops.” 

A stop lamp Mr. Weston defines as one in which 
the clamping mechanism is drawn to and remains 
held fast against a fixed stop throughout the opera- 
tion of the lamp, except at the moments of feeding 
(QJ. 28, p. 773 and xQ. 221, p. 812); and he has some. 
thing to say about the commercial value of ** stop 
lamps’ which we will consider shortly. Mr. Wes- 
ton says nothing further about the exhibit and its 
operation, except that it burned as well as the 
Brush lamp (Q. 60, p. 780), and gripped as described 
in the English specification (Q. 61, p. 780). 

Mr. Weston has. however, given us the most 
valuable evidence of all on this question of the pro 
cise mode of operation of the Slater & Watson lamp, 
in connection with the description of the Hart 
lamp heretofore referred to Hle states that certain 
lamps, built by Mr. Hart, of Edinburgh, are ** almost 
identical with’’ the Slater & Watson lamp, that is, 
have “substantially the same principle of opera 
tion” (xQ. 109-111, p. 794). Later on he says they 
have ‘‘substantially the same mode of operation’’ 
(xq). 114, p. 794). When asked for a description of 
these Hart lamps, he refers to the British Associa. 
tion article, and in answer to xQ. 181 (p. 794), states 
that these Hart lamps have substantially the same 
principle and mode of operation as that described 
in such article. Thus Mr. Weston has testified 
that we shall find in that article a description of 
the substantial principle and mode of operation of 
the Stater & Watson lamp. As we have seen, that 
article (p 1080) describes the operation as pro- 
ceeding by the breaking of the are and the total 
interruption of the current prior to each movement 
of feeding, and describes the feeding as taking 
place by a fall of the armature and connected parts, 
when the current is so interrupted, until the upper 
carbon runs down into contact with the lower cCar- 
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bon, when the arc is reformed, the striking distance 
being determined by a stop ; and describes the light 
as alternating with momentary intervals of dark- 
ness. This fully corroborates our interpretation of 
the English and French patents as to the mode of 
operation therein described of this Slater & Watson 
lamp in its several forms. 


Appellants, in their replying testimony, put in 
evidence a model lamp of the English and also one 
of the French patent, and have testified as to 
their understanding of the patents and their observa- 
tion of the mode of operation of these exhibits. 
Prof. Cross testified as to the first form of Slater & 
Watson lamp as follows (p. 248, Q. 170): 


‘From the whole construction of the ap- 
paratus, it is evident that the clamps are in- 
tended to grip and raise the rod when the 
electrical current first passes at the very 
beginning of the operation, thus forming the 
arc. The armature will be held as closely as 
possible to the faces of the electro-magnet until, 
in consequence of the burning away of the car- 
bons, the current has become Si) enfeebled that 
the electro-magnet has no longer sufficient 
strength to evercome the weight of the carbon 
holder and connected parts. When this has oc- 
curred the armatures will! be released, the clamps 
will loosen their grip, and the rod will rapidly 
slide through them until Lhe carbons COTVME« into 
contact. The current will now, however, have 
again become so strong that the electro-magnet 
will again raise the armatures and clamps, and 
with them the rod, as already explained, so 
that the are will be formed anew; and this 
operation will be repeated as long as the lamp 
is burned. The lifting of the carbon-holder 
and the feeding are accomplished at intervals, 
dependent upon the time taken to consume the 
carbon, the strength of the current, the lifting 
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power of the magnet, and the weight of the rod 
and connected parts. I find that the explana 
tions given in the specifications of the Slater & 
Watson patents, show most clearly that the 
Slater & Watson lamp was intended to 
operate in the manner which we have just de- 
scribed. 

171 Q. Have you practically tried burning a 
lamp built according to the directions of the 
English Slater & Watson patent, and a lamp 
built according to the directions of the French 
patent ° 

A. | have. 

172 Q. When was it, and where # 

A. I have tried these lamps on two separate 
occasions; once on January 25, 1883, at the 
Stevens Institute, Hoboken, and a second time 
on March 10, 1883, at the Elizabeth street light 
ing station of the Brush company in New York 
city. 

173 Q. Have you liere present the lamps you 
tried on those occasions ¢ 

A. I have, and herewith produce them. 

174 Q. What was the mode of operation of 
the lamps just put in evidence, as compared 
with what you have stated to be the mode of 
operation described in the English and French 
patents ¢ 

A. In the trials to which | have referred. 
these lamps operate precisely as they are de- 
scribed as operating in the English and French 
patents, as | have explained that description. 
When the current first passed, the armature 
with the connected clamps were drawn up as 
closely as possible to the faces of the electro 
magnets. Inthe English lamp, the armatures are 
allowed to come into actual contact with the 
faces of the cores of the electro-magnets, while 
in the French lamp they are prevented from 
coming into actual contact by downwardly pro- 
jecting rods. The clamps arising thus draw up 
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the rod and attached carbon, thus separating 
the two carbons and establishing the are. The 
are in my trials of these lamps grew longer and 
longer as the carbons burned away. The 
clamps, however, remained fixed in their orig- 
nal raised position until the increased resist- 
ance of the are had become so great that the 
current was too much enfeebled to allow the 
electro-magnets to resist the weight of the rod 
and connected parts, pulling the armature down- 
wards. ‘The armatures then fell. allowing the 
clamps to release their grip, and the rod, no 
longer upheld, descended rapidly until the 
carbons were again in contact. The current 
Was now so greatly increased that the electro- 
magnet was again capable of lifting the rod so 
that theare was re-established. The operations 
which | have described were frequently repeated 
as long as the lamp was burned, and on no 
occasion was there any other mode of lifting or 
feeding than that which I have described. 

in. order to stud its changes which took 
place in the current during the operation of 
the lamp, placed in ammeter in the cireutt. 
After the are was formed. the reading of the 
ammeter gradually diminished as the are became 
longer and longer wufil if had descended to zero 
(oron one oceasion almost to zero), when the 
fall of the armatures and carbon rod took place 
in the manner which | have deseribed. When 
the carbons came into contact, the reading 
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immediately rose, the needle oscillating some- 
what, but becoming quite steady when the are 
was re-established. These variations in the cur 
rent were repeatcd at intervals as long as the 
lamp was burned. I| performed these expert- 
ments with both the English and French 
lamps. 

175 Q. What is the familiar name by which 
lamps having the operation you have described 
in your last answer, are known ¢ 
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A. They are commonly known as ‘ winker’ 
lamps.”’ 


Mr. //icks testified to the same effect as to his un- 
derstanding of the mode of operation described in 
the Slater & Watson patents, and as to his obser- 
vation of the working of the Exhibit lamps (53 Q., 
p. 324; 59 Q., p. 329; 60-65 Q., p. 331.) 


4 . 


Appellees in the course of their sur-rebntter. 
proved through their expert Weston that the Jeed 
in this Slater & Watson lamp ‘‘ fakes place at requ- 
lar intervals, and the carbon dreps the whol 
Le ngth of the are.’’ (Q. 9, p. SL.) 


Thus the Slater and Watson lamp, in either form, 
and as described in either patent, English or French, 
was intended by its inventors to operate and did 
operate precisely like the Roberts lamp, that Is, 
was a stop lamp, without continuous regulation, or 
any pretence of, or attempt at, continuous regula 
tion, and fed the carbons together at each periodic 
breaking of the are and cessation of the current, by 
the complete release of the carbon-holding appara- 
tus to the action of gravity. In so far as it was an 
arc-forming device, it gripped the carbon rod and 
drew it up against a stop, and held it there abso- 
lutely rigid so long as there was substantially any 
current flowing, without reference to the require- 
ments of the are to begin with, or its requirements 
varying from moment to moment, as the current 
varied, or as the character of the carbon ends varied, 
or as the form of the are varied,and without reference 
to the gradual elongation of the are from combus- 
tion, which was constantly taking place. The man- 
ual adjustment of the stop, or its equivalent, deter- 
mined the or7gina/ striking distance before any com- 
bustion took place, and that alone; but there was 
no automatic adjustment of the length of the are at 
any time, or under any circumstances, either at the 
establishment of the are or at any moment there- 
after. In so far as it was a feeding device, it let gO 


Ce 
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of everything when the current broke, and down 


‘came the clamping devices and the carbon rod, and 


the latter, falling through the clamping device, ran 
into contact with the other carbon, when the opera 
tion began again. So far as the current is con- 
cerned, it is a periodically interrupted current, and 
must be, else the lamp will not operate. During the 
intervals between theinter uptions, the current proes 
through a continually repeated cycle of changes. 
Beginning at an abnormal maximum, when the car- 
bons are in contact, it drops suddenly to a normal 
maximum, as the are is formed and the parts strike 
the STOp ; then it becomes steady at that normal 
maximum, but soon begins slowly to weaken, and 
continues weakening as the arc becomes longer, until 
it drops to zero and the carbon is let go, and so on. 
So far as the light is concerned. it isa winker lamp, 
the light alternating with periodic momentary in- 
tervals of darkness, which occur when the are 
breaks, and last until the carbons have run into con- 
tact and separated again. Between the intervals of 
darkness, the light at first flashes out (at once at its 
maximum brilliancy) with sparks and scintillations, 
due to the carbons dropping together and being torn 
instantly apart again, then becomes steady .when 
the parts firmly rest against the top, but soon begins 
to wane as the are grows too long, and becomes 
more and more unsteady and flickering, tending to 
flame up, as the trouble increases, showing all the 
disadvantages of a lamp burning with too long an 
are ; and finally it goes suddenly out, only to flash 
dazzingly forth again at the next instant, the car- 
bons having meantime met and parted. 

We remark in corroboration of the foregoing that 
there is an entire absence from the Roberts and the 
Slater & Watson lamps of adjusting spiral springs, 
adjusting weights, etc., or any similar devices, in 
which respect these lamps differ markedly from the 
Staite lamps, and from every form of gear feed lamp, 
and from the Archereau, Browning and W hite lamps, 
etc., which in every instance have a spring or a 
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weight, that is adjustable in order to adjust the 
equilibrium, and from appellants and appellees 
lamps herein, which in every form have spiral 
springs adjustable by set screws for the same 
purpose 

Some little controversy has arisen in the case with 
reference to the doublearmature parallelogram clamp 
of Slater & Watson, as to just how it accomplished its 
gripping of the rod, and, because of its possible beat 
ine on one of the claims of the reissue patent, it will 
he here discussed. \ ppellees contend that each 
CUfe in the lowe) lever grips the rod on two sidles, and 
the connected half armatures do not touch the rod 
at all or have anything to do with the mere grip- 
ping of the rod; there thus being two independent 
complete grips of the rod, one by each eye. We 
contend that the gripping is accomplished by the 
eyes and their connected half armatures a// con 
jointly; the two half armatures starting the gripping 
action by their inner ends being attracted toward 
each other magnetically and each thus getting a 
bearing on the rod, around which, as a centre, each 
half of the double system swings up, thus drawing 
the two eyes, that are below, in opposite directions 
outward, until they both strike the rod, one just 
opposite the other, and between them bite the rod 
and form the grip, each eve thus touching the rod 


at oj }) int, and each half armature at ov point, 


An illustrative sketch and an illustrative model put 
in by Mr. Hicks show exactly what sort of gripping 
movement is referred to, in connection with which 
he explains the movement (///chs, QQ. 146-148, p 
346 and Q. 154, p. 359). 


He also explains it on page 325 as follows: 


‘The mode of operation of these levers is un- 
doubtedly as follows: When the carbons are in 
contact, and ‘the levers rest upon the platform 
which forms the lower bearing of the carbon 
rod, the current of electricity of full strength 


passes through the coils of the electro-magnate, 


17] 


which instantly polarizes or magnetizes the two 
branches of the armature of the lever system, 
which instantly compels them, that is, the two 
portions of the armature. to seek each other by 
horizontal motion, and they do so by the in- 
duced magnetism which they contain, until 
their contact with the rod prevents further mo 
tion in that direction : this movement is instan- 
faneous practically ‘almost at the same time 
the outer ends of the armatures are raised 
around the points of contact on the rod as cen- 
ters, which causes each side of the system of 
horizontal levers to swing around the same cen 
ter, causing the inner sides of the eyes in the 
ends of the levers through which the rod passes 
loosely, to seize the rod, the two ends moving 


i) opposite cline eCTiIOns 


the whole system being then raised by the magnets, 
ete. 
Appellees’ en/y contention is that the words of 
the patent ca// for a gripping by the eves, which 
they interpret to mean by each eye independently 
of the other, and independently (so far as mere 
contact with the rod is concerned) of the connected 
half armatures. (Pope, Q. 13, p. 840, and Quimby, 
(). 14, p. 847.) 

The English patent says of the compound levers 
H’ H’ that ** their CUES simultane ously Jrasp the 
rod D ;° calls them levers fitted with ‘* eves through 
which the rod PASSES Sreely oi levers attached 
rigidly to armatures, by which the rod is gripped: 
and in the claim, levers forming the armatures of a 
magnet for gripping the rod. This is all. 

The French patent speaks of the levers, by which 
the rod is gripped, by the movement of the levers 
out of their horizontal position; the rod slides 
freely helween the eyes or feet W hen, a@ec.: the result 
is to force the levers to seize the rod with their 
edges, &c. This is all. 

That this language wi// bear the interpretation 
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put uponit by appellees’ experts, we agree, and 
Prof. Cross has admitted as much, although stating 
that he had not at that time seen the French draw- 
ings (Cross, xQ. 284, p. 271 
But it will more reasonably bear the interpreta. 
tion put upon it by Mr. Hicks in the answers Just 
referred to: and this for the following reasons: 


|. The two half armatures in close proximity at 
their ends, and with those ends charged with oppo 
sitely induced magnetism, must necessa) ily attract 
and fly towards each other, so far as they are free 
to move in that direction. The position is at once 
illustrated and emphasized by the character of grip 
ping device employed in the Grenet French lamp of 
1859, hereafter discussed, where the levers and eyes 
“7 OV ithe d altoge Lhe - and the half ai matures only 
are retained, holding to each other and to the rod 
exactly the same relation as here. In that lamp 
when the current passes, and the armatures have 
magnetism induced to them (as all armatures have), 
they attract and fly towards each other, thereby 
gripping tne rod; and Grenet found this grip alone 
enough for his purpose 


2. This view furnishes a rational explanation of 
the fact that the armatures were exflended in so fur 
toward the rod and part way round it on each side, 
so as almost to touch each other. There is no rea 
son of such construction, if Mr. Pope's theory is 
correct. 

3. It furnishes a rational explanation of the fact 
that ¢zo armatures are used. Mr. Pope’s theory 
would much better have been carried out by one 
armature and one eye, if each eye grips the rod in 
dependently ; and no reason is seen, why the 
patentees under those circumstances should have 
put another gripping device at work on top of the 
first, when the gripping was already accomplished. 
They could only interfere with the working of one 
another. 


’ 
we ne 


!. It is based on a suggested mutual and inter- 
dependent action of the compound system, as 
opposed toa disconnected and independent action 
of the separate parts ; and that, surely, isa more 
rational method of dealing with a compound 
mechanism. It supposes not mere duplication, but 


CO operation 


). It would accomplish the object of the patentee 
better, to wit, a firm grip and hold of the rod, for 
there would be a magnetic grip between the arma- 
n addition the mechanical 


jaw-like grip, the two eyes closing in on the rod 


tures themselves, and 


like a pair of jaws and gripping it, one on one side 


and one on the other side. 


6. It explains rationally the similarity in idea 
between the two forms of clamping device shown in 
the patent, to wit, this form and the wedge and 
collar form, the similarity of which two forms the 
patentees assume throughout. The wedge shaped 
collar surrounding the rod, is made in two pieces 
or jaw S. and the two are hinged together helow. 
The magnet catlses these jaw Ss fO SW ing on this hinge 
and close in on the rod on opposite sides, and thus 
grip it between them. So this other form of clamping 
device is made in two pieces, and, when the current 
passes, the two are hinged together above by a mag 
netic hinge, so to speak, and the further action of 
the magnet causes the eves, as jaws, to swing on 
this magnetic hinge, and close in on the rod on op- 
posite sides, and thus grip it between them. 


7. The illustrative model exactly embodies the 
French drawings, so far as the relations of rod, ar- 
matures, and eyes are concerned, and this has not 
been disputed ; and this model can only gripas Mr. 
Hicks says, and not as Mr. Pope and Mr. Quimby 
say, as a simple inspection of the model will show. 
The English drawing only gives a side view of this 
double clamping device; and so the closeness of the 
armature ends to each other and to the rod, rela- 
tively to the closeness of the edges of the eyes to the 
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only to be that of the necessary mode of operation of 
any such device, but seems also to be fairly read 
out of the patents as the infended operation of the 
device recognized by the patentees. We repeat 
that the fairer and more reasonable explanation of 
the gripping is that given by Mr. Hicks. 


Now as lo the public use of this lamp. Mr. Pope 
and Mr. Quimby do not testify on this subject. Mr. 
Wesfon testifies that on one occasion in Wolver- 
hampton, England, in about the year 1867, he saw 
one of the Hart lamps used to light the streets (xQ. 
130, p. 797); and that prior, 4e fhinks, to the date 
of the patent in suit, he built some lamps himself 
having the same principle of operation (xQ. 109-111, 
132, pp. 794, 797 And thatis all. Mr. Weston 
gives no description of these lamps made by him- 
self, or how many were made, or how or where or 
whether they were used, or, if used, how they suc- 
ceeded. It seems he does not use them now, having 
early adopted the Brush lamp and the Brush prin- 
ciple of operation instead. And this is all the evi- 
dence that the industry OF appellees could gather to 
present to this court, touching the publie and com- 
mercial use of the Slater & Watson lamp or any 
lamp like it. 

It 1s practically Gh paupeT lamp, beginning and 
euding within the limits of an English and a 
fia rnch pate ni. and dowung nothing for Lhe practi. 
cal progr SS of Lhe art. lhat (fp) pre lle S U7 # Sé¢ king lo 
sel up as a practical rival of, if not substantially 
identical with, the Brush lamp which 18 NOW IN USE 
in this COUNRLTY lo the number of nearly fine nty 
fhoaunsand. 

And the Roberts and Slater & Watson lamps 
not only have not been used, but they cannot be 
used commercially because they are inherently de- 
fective. operating npona wrong principle, being in- 
herently incapable of that continuous regulation 
which is essential to a commercial are lamp, and 


which was attained with more or less success by the 
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clock-work lamps heretofore considered ; and this 
eon be prove aout of the mouth of Mr. Weston him- 
self. He said, as we have seen, that the Slater & 
Watson lamp was a stop lamp. Previously he 
had given this testimony when interrogated as _ to 
the disadvantages arising from such a principle of 
construction and operation in an are lamp (p. 773, 


Q. 28). 


‘‘There are several very serious disadvant 
ages. The use of a stop presupposes, first, that 
we have means at our command for securing a 
current of uniform strength, and further presup- 
poses the use of carbons of absolute purity and 
uniformity. These are things that never yet 
have been secured \ny variation in the speed 
of the dynamo electric machine necessarily 
affects the electro motive foree of the machine, 
and any variation in the purity or structure of 
the carbons necessarily affects the resistance of 
the are. ‘These variations manifest themselves 
in the working of the lamp or lamps, and are 
sources of much annoyance at all times, be 
cause they cause the light from the lamp to vary 
considerably, and hence produce what is com- 
monly known as flickering. Ifa lamp be s 
constructed as to havein ita fixed or adjustable 
stop, or for maintaining an are of acertain pre 
determined length, (Ae damp is not in a posi- 
lion lo ji spond lo Lhe Né ¢ hanges aT, hoth direc- 
feons, and it cannot compensate, as it ought to. 
forthem. This inability of the lamp to accom. 
modate itself to the varying conditions in the 
circuit reacts upon the machine, and causes the 
machine to absorb much more power to drive it 
than it ought to, and much of this extra power 
appears as heat in the coils of the machine, thus 
endangering the machine, as the heat may be 
so great under certain circumstances as to de- 
stroy the insulation. It also gives rise to other 
difficulties in the machine, which occur mainly 


at the commutator. Irefer to the production 
of sparks at the junction of the commutator and 
collecting brushes which rapidly destroy both. 
There is another difficulty which is peculiar in 
these lamps which have clutches and Stops, 
which is the fact that we cannot depend upon 
the are even being formed of a predetermined 
length, because the distance to which the parts 
move is affected sometimes very seriously by 
the jar or shocks which the parts receive when 
they come into contact with a rigid body. * * 

There are many other difficulties that 
arise in the use of these lamps of a more or less 
serious nature ; and it may be safely stated that 
all such lamps are inherently defective, and 
are not designed or constructed on correct prin- 
ciples,”’ 


And a little later. speaking of stop lamps, he said 
(p. 774, Q. 30), they were 


‘‘a class of lamps which never have been com- 
mercially suecessful, notwithstanding the fact 
that various attempts have been made, even 
within a very. recent period, to introdnee them. 
This class of lamps may be known as fixed or 
adjustable stop lamps in this type of lamp 
no altempt is made to secure a.condition of 
equilibrium between the forces acting in the 
lamp ; but, on the contrary, they are intended 
[tO Operate SO as FO maintain an are of predeter- 
mined length by the moving parts being 
brought into contact with some device which 
positively arrests their motion whenever the are 
has reached this length. This feature alone is 
. very objectionable, ‘as I have already pointed 
out.” 


On the cross-examination of this witness, the 
matter was clinched (p. 813). 


‘*xQ. 223. Do you understand the Slater & 
Watson lamp to be a stop lamp ? 


A. Yes. 

xQ. 224. After saying yes, you used the 
words ‘as shown in,’ and then stopped ; what 
were you going to say ! 

A. As shown in the English patent the poles 
of the magnet act aS stops, and as shown in the 
French patent the screws passing through the 
yoke plate act as stops. 

x). 225. In your direct examination you 
speak of a ‘class of lamps which never have 
been commercially successful, notwithstanding 
the fact that various attempts have been made, 
even within a very recent period, to introduce 
them. This class of lamps may be known as 
fixed or adjustable stop lamps. In this type of 
lamp no attempt is made to secure a condition 
of equilibrium between the forces acting in the 
lamp; but on the contrary they are intended to 
operate so as to maintain an are of predeter- 
mined length by the moving parts being brought 
into contact with some device which positively 
arrests their motion whenever the are has 
reached this length.’ This description, I take 
it, applies to the lamp described in the Slater 
& Watson patent ¢ 

A. That lamp is included in this class. 

226xQ. And the remarks I have quoted are 
intended to apply to it? 

A. They do apply to it, but I consider the 
Slater & Watson lamp much superior to many 
lamps of this class. 

227xQ. Do you know of any attempts which 


have been made to introduce the Slater & 


Watson lamp? 
ae” 


We have dwelt thus long on the Slater & Watson 
lamp, its mode of operation, and the inherent and 
ineradicable defects of that mode of operation, that 
the Court may fully understand and appreciate this 
part of the case before we proceed, and also because, 
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with the clear understanding we have given of the 
essential mode of operation ofa stop lamp, properly 
so called, the Court will be better able to appreciate, 
when we come to it, the description of a lamp work- 
ing as the Brush lamp does to maintain the are 
uniform by maintaining the equilibrium between 
the magnetic pull and the other forces acting upon 


the rod. 


THE STAITE LAMP OF 1853. 


This lamp is described in Defendants’ Exhibit, 
Staite English Patent of 1853 (p. 1123). There is 
none’ but hearsay evidence in the case as to its 
practical use at all, and that seems to have been a 
ise of little importance | We ston x). 133. 134, 139, 
Pp. 797, 798); and the lamp is constructed so differ- 
ently from the Brush lamp that its consideration is 
of little moment in the case, and it will be briefly 
disposed of. Two items of its construction, how- 
ever, are of some consequence, to wit, the character 
of its magnetic system taken in connection with its 
principle of operation, and the fact that it had a 
stead ying device, to wit, a dash pot. 

Staite in his 1847 lamp, heretofore discussed, at- 
tained, more or less perfectly, a continuous control 
and regulation of his are through his gear move 
ments, as we have seen. Roberts and Slater & 
Watson simplified their lamps by throwing out the 
gear movements, 7recogn Zing the importance of aL 
improvement in that respect, but they seem to 
have thought it impossible to secure in any way 


‘that continuous feeding control over the movable 


earbon which the gear feed had given, and which 
attends the equilibrium of the forces acting upon it; 
and so they resorted to the stop lamp system, in 
which, as we have seen, no continuous feeding con- 
trol over the movable carbon is exercised or at- 
tempted. 

Staite in his 1853 patent improved on his earlier 
lamp by throwing out the gear movement, and he 
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at the same time improved on the Roberts and 
Slater & Watson lamps by retaining, more or less 
perfectly, the continuous control and regulation of 
the are, which had characterized his earlier or gear 
feed lamp. ‘This he did by the employment of a 
magnetic system in his lamp, which should respond 
to changes and variations in the current as they 
occurred and in proportion to their extent, to wit, 
a solenoid and core (which, ora properly constrained 
armature, we have heretofore seen to be necessary to 
attain this end), and by employing a detachable 
connection between the moving core and the mov- 
able carbon rod. ‘This detachable connection is 
clearly shown in the said patent of 1853 in both 
figures of the drawing, and consists of the ratchet 
and click //, or a preferred friction clip, not figured. 
This operates to release the carbon rod and let it 
feed up into the arc, when the magnetism is weak, 
and to lock the carbon rod to the core when the 
magnetism is strong, causing the carbon thereby 
and during such locking to partake of all the 
motions of the core, thus securing continuous 
regulation, as in his former gear feed lamp. 

Mr. Pope has described the operation (168 xQ. p. 
698). The ratchet is cut on the carbon-holder 
or rod and is very fine, as it is figured in the 
drawings, and the feeding takes place by the click 
disengaging from one tooth and engaging with the 
next, from time to time as the are requires feeding. 
[t is at once evident that, while Staite in this lamp 
has improved upon the gear feed lamps in the par- 
ticular of simplicity, he still retains substantially a 
tooth by tooth connection between the moving core 
and the movable electrode, and substantially a gear 
feed movement between the two; for it is evident 
that the feeding proceeds by a tooth by tooth move- 
ment; ¢heir magnetic member permitting, his 
magnetic member enforcing, the tooth by tooth 
feed, the delicacy of which in either case is 
limited, as we have seen is the case with 
gear feed lamps, by the physical limitations as 
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to fineness of the toothed or ratchet apparatus 
The feed can take place to no less an extent at any 
time, in this 1853 lamp of Staite, than the distance 
from one tooth to the next, no matter how slight 
the requirements of the are may be. If it feed at 
all, it must feed the distance of one tooth at least. 
This Staite lamp of 1853 is much Jess delicate and 
sensitive,in this respect than the best of the gear 
feed lamps, for in them the absolute motion of the 
toothed or geared device is very much reduced by 
the leverage of clockwork before it is imparted to 
the movable carbon, while in Staite, the toothed de- 
vice is the movable carbon-holder itself. The Staite 
lamp of 1853 is a great improvement over these gear 
feed lamps in the direction of simplicity, and it at 
the same time retains the principle of continuous 
regulation; but it has been attained at a great sacri- 
fice, even of such delicacy and sensitiveness of feed 
as they had. These other gear feed lamps followed 
Staite, as matter of fact, in order of time, and enjoy- 
ed substantially all of such use as was made of are 
lights prior to Brush’s invention. This fact 
emphasizes not only the absolute necessity in a 
practical are lamp of the continuous control and 
regulation of the arc, maintained to a certain degree 
by all these gear movement lamps, but also the 
advantage in such a lamp of the capacity to 
feed the movable carbon, minute and delicate dis- 
tances. These other gear feed lamps, with all their 
costly mechanisms, difficult of care and repair, were 
used in preference to this comparatively simple and 
cheap Staite lamp, simply because they were capa- 
ble of far more delicate and minute movements of 
feeding, thereby maintaining theirlight more steady; 
the incidental fluctuations common to all are lights 
being sufficiently troublesome without any added 
fluctuations due to the movements of feeding. 


The preferred ‘* friction clip” referred to by 
Staite is spoken of by Mr. Pope in answer to 30 Q. 
(p. 642), when he says: 


1&2 


‘‘ By the expression ‘ friction clip,’ 1 think that 


Staite may have referred to a clutch like that of 


Slater & Watson. which was at that date known 
to persons skilled in the art.” 


But Staite has not shown in the drawings or de- 
scribed in the specifications of his patent what he 
means by the expression, and it remains merely as an 
indication of his prelerence for a device wol shown 
which IS 7m Sore (OU ho act by friction Both 
forms of gripping devices shown in the Roberts 
patent acted by friction, one of them being specifi- 
cally called a pressure Jaws | clips’ (the ice tong= 
device), and the same is true of both forms of the 
gripping devices shown in the Slater & Watson 
patent. Whether Staite had in mind any of these 
forms of friction clip, and if so, which, is of course 
impossible to determine. If he had any clutch of 
Slater & Watson in mind, it was probably the 
wedge and collar form, the halves of which are 
forced in on the rod by moving against a’stationary 
device outside, and grip it between them by friction, 
just as the click of Staite is forced in on the ratchet 
of the rod by moving against the stationary roller 


outside shown in his drawings 


The other point of interest in connection with this 
lamp is the dash-pot. It is found in the tube A, of 
igure a filled with spirits of oil in which moves the 
piston float 6 4, loosely fitting it ; and in the tube in 
figure 2, filled with oil or water, in which loosely 
moves the weight g. In the former case the piston 
float 6 6, by reason of being made lighter than the 
liquid, has a constant tendency to rise and so is 
used as the prime motor (in place of gravity) in 
feeding the movable carbon, which in this case is 
the lower carbon, up into the are. This function is 
additional to but not destructive of its dash-pot 
function. A dash-pot consists of a cylindrical ves- 
sel filled with oil or liquid of any kind, and a piston 
head fitting the cylinder loosely, so that a small 
annular space is leftaround the piston-head between 
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it and the walls of the cylinder. As the piston-head 
moves up or down, the liquid runs around it through 
this annular space, and only.so fast as the liquid 
can run around it, and thus get out of the way, can 
the piston head move at all. Thus the rate of 
movement of any mechanism secured to the 
piston head or plunger of a dash-pof, is limited 
by the possible rate of movement of the liquid 
around the piston head. This rate, as will be 
readily seen, may be varied by varing the size 
of the annular opening between the piston head 
and the walls of the cylinder, and also by varying 
the viscidity of the liquid used. In the form of 
Staite lamp shown in figure 1, there is a cylindrical 
vessel or tube A, filled w ith spirits or water or oil 
or any other fluid, and a float 64; moving easily 
up and down inthe cylinder. This is the dash-pot 
apparatus complete, and its hecessary operation (in 
addition to its constant ly rising tendency } is to limit 
the rate of rapidity of any movement, either up or 
down, of the float or piston 6 6, in the liquid in the 
cylinder A, to the rate at which the liquid can pass 
around the float or piston 4b; and the rate of move- 
ment of any mechanism secured to this float or pis- 
ton 4 6, is limited by the possible rate of movement 
of that float through the liquid. Itis utterly imma- 
terial, so far as the operation of this apparatus as a 
dash-pot is concerned, whether the power compel- 
ling the piston and attached mechanism to move is 
applied at the piston or at any other point of the 
whole mechanism, or whether the power so ap- 
plied is the weight of the very liquid filling the 
dash-pot cylinder, or is some extraneous power, In 
either case, and were the cylinder and enclosed col- 
umn of liquid a hundred feet high and the weight 
enormous, the float or piston 44 could only move 
up so fast as the liquid could run around it through 
the annular space. When the float or piston db 
moves up in the lamp shown in figure 1, its 
operation is both that of a float and that of 
| dash Pot ; the former to produce, aus a prime 
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motor, the upward feeding of the movable car- 
bon into the are when the apparatus Is released by 
the magnetic system; the latter to slow and 
steady and retard that movement When the float 
or piston 4 6 moves down In the lamp shown in fig 
ire |. because if any movement! separating the car 
bons imparted to it by the are-forming and are-regu 
lating magi tic $\ stem. its operation |~ simply and 
solely thatofa dash Pot nad it slows and steadies 
and retards every such movement lf the patentee 
had contemplated the mere operation of this device 
asa prime motor, he would not have suggested oil 
as an alternative liquid. Onl is light and viseid and 
therefore bad as a weight or prime motor, and good 
asa dash-pot liquid; and the object as expressed 
was, not to cause the electrode to be pushed up, but 
to cause the electrode to be ** 7 ry slowly” pushed 
up. In the form of lamp shown In figure 2, the 
patentee dispenses with the use of his piston head 
as « prime motor altogether, and uses for that pur 
pose a weight hung ona pulley, to wit, the weight 
gq. Thus he has a prime motor without any need of 
a cylinder or liquid, and if a prime motor was all 
that he was seeking, we should expect his cylinder 
and liquid to be absent from this second lamp, and 
they are absent in what he describes as the essential 
parts of the lamp. But at the end he addsasa 
further Improvement, 


“s TR weight GY may he used in a tube filled 
wilh oil. mater i] spirit, AT ive ita HMiole 
sli add motion. 

Here, the prime motor function is entirely pro 
vided for, irrespective of the liquid of the dash- pot 
or its weight, and the operation of the device is 
purely and solely that of a dash-pot, ‘to give a 
more steady motion,” precisely as dash-pots are 
used to-day, and have been long used, in electric 
are lights, and other mechanisms. The weight or 
piston g, and hence all the apparatus connected 
with it can move up in obedience to any movement 
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separating the carbons of the are-forming and are- 
regulating magnetic system, only so fast as the oil 
in the cylinder can work around it, and it can move 
down in obedience to gravity, and pull the parts 
connected with it down, and so feed the carbons 
together, only so fast as the oil can work around it. 
Thus all the movements of the movable electrode 
are steadied and slowed and retarded by a dash-pot 
apparatus. In both forms of lamp, the drawings 
show the annular space between the piston-head 
and the walls of the cylinder to be very small, 
whereby all the motions of the movable electrod e in 
both lamps are made very slow and very steady. 
The function of the dash-pot, as here deseribed, is 
explained by Dr. Morton, xQ. 92-97. p. oY, and by 
Mr. Pope, Q. 96, p. OF2 

Appellees, assumirg, as they did early in this 
case,and as they seem to have felt themselves forced 
to do hy the exigencies of their most Importan t 
grounds of defense against the patent, that the 
dash-pot was not known in the art of electric are 
lighting at the date of the original of the Brush 
patent, to wit, May, 1878, were obliged to say some 
thing with reference to this Staite dasi- pot apparatus 
and so they asked Mr. Pope (who had innocently 
grouped fans and floats and dash pots together as 
equivalent devices existing in the art prior to May 
1878 (Q. 5, p. 632), to deseribe the function and 
operation of Staite’s floal so referred to by him, 
and to state whether or not it was the equivalent of 
a dash-pot, and to give his reasons for a hy opinion 
he might express. Placed in this somewhat em- 
barrassing position, Mr. Pope began by giving a 
genera! description of the mode of operation of 
the whole lamp, emphasizing the prime motor 
function of the ‘‘float’’ and its necessity to the 
operation of the lamp at all, and ending thus (Q. 


~ 


204, p. 715): 


‘It [the float} is not an equivaient of a dash- 
pot, for the latter is nothing more than a re- 
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tarding device, which of itself imparts no mo 
tion to the carbon, but only serves to regulate 
the action of other forces upon it.” 


Mr. Pope, in the answer to Q. 5 referred to, states 
that the float of Staite is used for the same purpose 
and accomplishes the same result as fans, dash-pots, 
ete., that is, to prevent too rapid or sudden move- 
ments of the movable electrode. His reasoning,there 
fore, is, that since this float, in addition to accom- 
plishing the end and object of a dash-pot, also acts as 
the prime motor, bringing the carbons together, there- 
foreitis no dash-pot at all, nor the equivalent of a 
dash-pot. He does not say that the full construc- 
tion and complete operation of a dash-pot is not 
found in the Staite device, Fig. 1, for it is so found. 
He does not say that there is any necessary incon- 
sistency in the simultaneous dash-pot and prime 
motor operation, for there is no such inconsistency. 
He simply says dash-pots do not act as prime mo- 
tors; this device acts as a prime motor; therefore 
it is nota dash-pot. He might as well say dash 
pots are not ornamental ; this device is ornamental; 
therefore it is not a dash-pot. The dash pot and 
prime motor functions are distinct and separable, 
and when blended in one apparatus are still distinet 
and separable in their effect. As a dash-pot, the 
Staite device ‘‘ isa retarding device, which of itself 
imparts no motion to the carbon, but only serves to 
regulate the action of other forces upon it.”’ Asa 
prime motor, the device imparts a constant upward 
motion to the carbon. The combined result is a 
‘retarded ’* upward motion of the carbon until the 
core operates on the carbon, and then a “ retarded”’ 
downward and to-and-fro motion with the core. In 
all cases a “retarded” motion, whether the causé 
of the motion be the weight of the liquid or the pull 
of the magnet; a result achieved by the operation 
of the device as adash-pot. This Staite device, 
Fig. 1, is at once a dash-pot and a prime motor, 
precisely as the gear movement in the Serrin and 
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similar lamps is at once a steadying (or dash-pot) 
device and a prime motor; in spite of which blend- 
ing of operations, Mr. Weston called such gear 
movement the equivalent in result of the dash-pot 
in the rod of the Brush Commercial Lamp, which is 
merely a dash-pot snd not a prime motor at 
all ( Weston, Q. 34, p. 775). The Staite device is 
the equivalent in result of a dash pot, and is, in 
fact, a dash-pot in construction, and has the full 
and complete operation of a dash-pot with a 
supplementary operation superadded, which does 
not neutralize or interfere with its operation as a 
dash-pot, its movements asa prime motor being 
under the control of its retarding dash-pot func- 
tion, as all other movements imparted to it are un- 
der that retarding control ; and Mr. Pope’s opinion 
that it is not an equivalent of a dash-pot, is no 
stronger than the reason he gives for it. 

In Fig.2,Staite has separated these two operations, 
finding his prime motor in a suspended weight, and 
his dash-pot ina cylinder filled with oil for the weight 
just loosely to travel in. The weight operates alone 
suspended in the air as the prime motor —the cyl 
inder and oil are added as a preferred form of 
lamp for the express purpose of giving ‘‘a more 
steady motion,’ and for no other purpose. Mr. 
Pope was asked nothing about this second form of 
lamp, and it must have escaped his vigilance when 
he stated that the dash-pot in are lights was un- 
known in May, 1878. The dash-pot existed in this 
second form of Staite lamp in the full simplicity 
of its construction, and operation, and both con- 
struction and operation are clearly described in the 
specification. 

Finally, as to the use of this Staite lamp. Except 
that Mr. Weston says that a Mr. Watts told him 
that the Staite lamp had been used in London, 
nobody pretends to Say that it has ever been used 
at all, or that it ever existed’except on paper. The 
lamp was far from being delicate enough and cer. 
tain enough in its action of feeding, and the expen- 
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sive and costly Serrin and similar lamps were the 
only are lamps used to even a limited extent for 
lighting purposes or sold in the market. 


Tork GRENET LAMP. 


This lamp is shown and figured in the French 
patent to Grenet, of November 8, 1859, cited in the 


answer, and is referred to by appellees’ expert, Mr. 


Pope (fol. 1020, p. 642). 

It is chiefly interesting because of the character 
of the magnetic system employed, taken in connec- 
tion with the mode of operation of the lamp, and 
because of the character of the detachable connec- 
tion between the moving magnetic part and the 
movable rod. The former isa solenoid and core. 
The latter is the split armature of the Slater & 
Watson lamp without the connected levers and 
eyes; being a magnetic grip simply. 

Grenet describes his lamp as an improvement on 
Archereau, and as based on the same principle, 
which is that of a continuous control equilibrium 
lam). He describes the inherent objection to the 
Archereau lamp due to the core being gradually 
drawn out of position, and his improvement con- 
sists in remedying this by retaining the core, but 
substituting for Archerean’s rigid connection be 
tween core and carbon, a detachable connection, 
consisting of two horizontal soft iron projections of 
two cores which hold to each other, aud to the rod 
exactly the same positions and magnetic relations 
as do the two half armatures of Slater & Watson. 


? ‘ : , 
and which grip the rod by attracting and flying 


toward each other horizontally and thus closing in 
on the rod on opposite sides and gripping it betwean 
them, just as the Slater & Watson half armatures 
do. And this is all the grip that Grenet uses—this 
magnetic grip of the rod. 

He has attained an equilibrium of forces in his 
lamp by the use of a core, which, as its range of 
motion is made small, acts, he says, ‘‘ without ceas- 
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ing upon the carbon-carriers, and in a constant 
manner ; which action,”’ he adds, ‘‘is quite differ- 
ent from that which takes place ordinarily (1859), 
notably in the well-known regulators.”’ The action 
in the Roberts and Slater & Watson lamps ceases 
periodically; and in the Archereau and simiiar 
lamps is not constant. 

An adjustable spiral spring, 1, furnishes the means 
of adjusting this equilibrium, a device which we 
have seen is universal in all these equilibrium 
lamps ; and, as we have also seen, is universal in all 
these lamps ; the motions are retarded and steadied 
by a retarding device --in this case a fan wheel, M. 

In his detachable grip, Grenet depends solely 
upon the magnetic attraction between the two 
horizontal pieces of soft iron that loosely surround 
the rod, each half way; and in this respect, his 
clamping device is an improvement in the direction. 
of simplicity upon the Slater & Watson clamping 
device: for Slater & Watson not only use this 
magnetic grip, but in addition use the clamping jaw- 
like action of two eyes moving on the magnetic 
grip as a hinge. Such a double grip as that of 
Slater & Watson, while it may answer for a stop 
lamp, where the delicacy of the qrip and release is 
entirely immaterial, so long as the device grips 
tenaciously when the current passes and lets go en- 
tirely when the current ceases, would be disastrous 
in an equilibrium lamp, where the feed is con- 
tinuous and minute, and where everything depends 
upon the delicacy of the gripping and releasing, so 
that above all things the bite on the rod must be a 
single and simple bite so as to be readily controlled 
as to its minutest variations of holding friction on 
the rod. Itis for this reason that Grenet in this 
lamp employed the simple magnetic grip rather 
than the double magnetic and jaw grip of Slater & 
Watson, despite certain inherent disadvantages to 
be presently referred to. 

The Grenet lamp is a great improvement both 
upon the lamps of the Archereau type and also 
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upon the stop lamps of the Slater & Watson type; 
but the magnetic grip is uncertain and unreliable, 
both in taking hold and letting go, and tends al- 
ways to slick, owing to residual magnetism con- 
stantly hampering and interfering with the proper 
feeding movements, and producing a jerky and hes. 
itating and uncertain action, totally unfitting any 
equilibrium lamp for practical use. 

There is no evidence in this ease that this lamp 
was ever used, or ever existed except on paper ; 
and it never could be used practically because of 
the unreliable character of any kind of a magnectic 
grip which operates by the contact of magnetic 
bodies. 

If the Court holds that the Brush invention is to 
be limited by what Hayes did at Ansonia, hereto- 
fore fully dealt with, then, as we have already seen, 
while that is the nearest approach to the Brush in 
vention, it fell just short of that invention in that 
it did not combine an annular or ring clamp with 
the other members of the combination (including 
the round rod or carbon holder incidental to an an- 
nular clamp) and in fact failed of success presum- 
ably for that reason. 


Krom the foregoing examination of the state of 
the art we find: 


l. That some means of detachably connecting 
the moving member of the magnetic system with 
the movable carbon, so that carbons of indefinite 
length could be burned without disturbing the 
proper working relation of the core to the solenoid 
or the constrained armature to the electro magnet, 
was early recognized as necessary in the art. 


2. That the gear or clock work detachable con- 
nection proposed for this purpose by Staite (1847), 
Serrin and others, was not only subject to limita- 
tions as to the perfect graduation of feed obtain- 
able thereby, but was objectionable on mechanical 
grounds ; and that in order to make electric are 
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lighting available for general and popular use, it 
was necessary to have a detachable connection 
which should be cheaper ‘to make, easier to use, 
easier to Keep in order, and easier to repair. 


3. That the attempt was made to provide a de- 
tachable connection which should supply these 
needs ; but that some of those who made the at- 
tempt (notably Roberts and Slater & Watson) sac- 
rificed in so doing, the operation of continuous con- 
trol of the are in correspondence with the condi- 
tion of the current, which had characterized the 
gear or clock work lamps, and were able to produce 
nothing but stop lamps; thus losing more in one 
direction than they gained in the other ; while still 
others of those who made the attempt (notably 
Grenet) sacrificed practical efficiency to cheapness 
of construction, and failed 


4. That here the art was af a standstill, and re- 
mained so for twenty years or more, when the 
Brush lamp was invented and patented. 


~ 


5. That just prior to Brush, Hayes and King at 
Ansonia working almost up to the very point Brush 
reached just failed to reach it themselves—just 
missed the last short step necessary to success. 


6. That no Roberts or Slater & Watson or Grenet 
lamp appears to have ever existed in this country 
except those which have been made to order for 
evidence in this canse. 


7. That no Staite or Serrin or Foucault or Du- 
boseq lamp has ever existed in this country except 
in laboratories or lecture rooms, and there only to 
a very limited extent. 


8. That what Hayes and King did failed of suc- 
cess, did not become a part of the art, did not inure 
to the benefit of the public, never appeared in’ the 
market, ended in the single lamp in which it began, 
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ended with the last step never taken, was shelved 
in the factory where it was born, while Hayes and 


King sought other solutions of the are lighting 


problem in other fields of invention and never re 
entered or reverted [oO this. 


It is proved’ in this case that, since the produc 
tion of the Brush lamp in 1878, there have been put 
in use some twenty thousand such lamps in this 
country. 

If appellees say that the explanation of this fact 
is the introduction of the dynamo as the source of 
electrical power, or the introduction of series light- 
ing, we answer: 

First, that the Gramme dynamo, which is conceded 
to be among the best of the modern dynamos, has 
existed commercially since 1870, and yet it does not 
appear that, during the eight years from 1870 tothe 
patenting of the Brush invention, there was any 
attempt to use in connection with this machine any 
of the foreign lamps except the gear feed lamps, and 
these for relatively litthe more than laboratory and 
experimental purposes, as we have seen. 


Second, except for the statement of Mr. Pope, to 
some extent controlled by the opposing testimony 
of Prof. Cross, in regard to the use of the Serrin lamps 
in series abroad, there is no evidence in the case, 
that the introduction of the art of series lighting 
with are lamps in 1878 ever had any effect 
upon any of the old foreign lamps to bring them 
into use, or to popularize them in any way, or to 
lift them out of the catagory of mere paper projects 
to which they belonged. 

As a matter of faet, eighty per cent. of all the are 
lights in use in this country when the testimony 


was taken in this case were either Brush lamps ar 


lamps charged in this suit as infringements of the 
Brush lamp patent. 


We are now ready to consider 
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THE BRUSH INVENTION. 


Prior to September, 1877, Mr. Brush made the in- 
vention of the lamp or are regulator, which is the 
subject matter of this suit, and is described and 
claimed in the reissue patent herein. 


Brush’s advance in the art consisted in so inter- 
posing an annular clamp between, and combining it 
with a solenoid-core or similarly moving magnetic 
member and a movable carbon rod or holder, that 
such carbon rod or holder was allowed to advance 
or feed through such annular clamp into the are, 
under the influence of a constant foree, such as 
gravity, etc., with a gradual motion, substantially 
equal and proportioned to the waste of the carbon 
points by combustion, and according to the require- 
ments of the are whereby a uniform length of are 
was continuously maintained for an indefinite 
length of time and carbons of indefinite length con- 
sumed, with the added capacity of being, by such 
annular clamp connection, positively seized and 
drawn back out of the are whenever and to the ex- 
tent that the are was to be formed, as at the start, 
or corrected, as when it accidentally becomes too 
short. 


The underlying principle was the operation by a 
halance or equilibrium of Sorces acting “pon the 
movable carbon, of which forces the current, as ex- 
pressed in the magnetism of the helix, was the 
variable factor, and therefore the regulating fac- 
tor, this having for its object the continuous control 
of the arc, and the continwous feed of the carbon 
into the are, all attained by the use of an adjust- 
ably balanced core or other similarly moving mag- 
netic element, and a single and simple annular 
clamp connection between the core and rod, perfectly 
simple and cheap in its construction and more det i- 
cate in ils operation than the finest ratchet that 
could be cut. 
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No electric lamp ever existed before in which the 
regulation of the are was confinwous by means of a 
gradual teed through Oli dh ular clamp, whereby 
the same arewhich was originally established was 
continuously and automatically maintained for 
hours.,and carbons of indefinite length could be used. 

The gear feed lamps did not have this annular 
clamp connection. The delicacy of their gear work 
as a feeding device, is, as we have seen, limited by 
the physical limitations as to fineness of a tooth and 
rack apparatus. The delicacy of an annular clampas 
a. feeding device ina CONTINUOUS regulation lamp. 
is well expressed by Mr. Wes/on in answer to Q). 73, 
p. 781, where he speaks of it as ‘‘ more sensitive 
and capable of much nicer adjustment than the 
finest rachet that could possibly be cut; In fact, an 
infinite rachet.”” By reason of this comparative 
lack of delicacy, and, further, by reason of the in- 
comparably simpler and more economical character 
of the Brush device, these prior gear feed lamps did 
not meet the practical requirements of commercial 
electric are lighting, whereas the Brush lamp did. 

The “ direct-feed ~ lamps of the Archereau and 
White type had no annular clamp, or any detach- 
able connection, between the parts, and so carbons 
of indifinite length could not be used, and, more 
over, the lamps were incapable of maintaining auto 
matically their proper adjustment, and for these 
reasons did not meet the practical requirements of 
the art. 

The ‘‘direct-feed”” lamps of the Roberts and 
Slater & Watson type did not any of them have the 
simple annular clamp connection between the parts, 
nor did they have such a magnetic system as that 
of Brush, and they did not feed gradually, nor 
maintain an are continously, nor regulate the are 
at all during the minute or two the are was main- 
tained, did not belong in fact to the elass of are 
regulators at all, to which class of apparatus the 
invention relates, but were mere are formers, 
adapted lo WN¢ indefinite lengths of carbon. and 
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nothing more, and so were utterly unfitted to meet 
the requirements of the art. 

The “ direct-feed *’ lamp of Staite, of 1853, did not 
have the simple annular clamp connection between 
its moving parts, and, with all the practical limita- 
tions of the gear feed lamps and even far less 
delicacy of feeding operation, was unfitted for the 
requirements of commercial use. 

The *‘direct.feed*’ lamp of Grenet did not have 
the simple annular clamp connection between its 
moving parts, but instead, operated through a 
magnetic grip, which rendered it totally unfitted, 
and unable, to feed with such delicacy and certainty 
us 1s absolutely essential In a commercial lamp. 

The Hayes lamp did not have the annular clamp 
or the combination of an annular clamp with the 
other parts of the Brush combination. 


Construction of the Brush Reissue 
Patent. 


The seventh and eighth claims of the patent, 
being those which relate to what the preamble 
speaks of as ‘“‘an arrangement and construction 
whereby the simple act of suspending a lamp in po 
sition will place it in circuit ready for operation,” 
have been wholly withdrawn by disclaimer printed 
at page 32. They have no relation whatever to the 
subject of forming or maintaining or controlling the 
are. 

The other claims do relate to that subject, and 
their construction, as affected by certain other dis- 
claimers. to be hereafter referred to, will now be 
discussed. 

Referring to lhe de scription, we find that the 
patentee Says ()). 26) that his invention ‘* consists In 
the following specified device or its equivalert, 
whereby the carbon sticks usually employed are 
antomatically adjusted and kept in such position 
and relation to each other that a continuous and 
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effective light shall be had without the necessity of 


any manual interference.” 

What he calls a device appears from the descrip 
tion to be a mechanism, and this mechanism is 
described in two forms, which agree in certain 
general respects, but which differ materially as to 
those operations which alone are In question in this 
case. In each, the motion of the core is transmitted 
to the earbon-holder, and the variations in the 
length of the are produce compensating variations 
in the magnetic pull, in order that the length of the 
are, in the continuous burning of the lamp, may be 
as nearly as possible practically uniform, so that 
‘a continuous and effective light may be had 
without the necessity of any manual interference; 
but in one of them the motion of the core is trans- 
mitted tO the earbon-holder dive elly, the two being 
integrally connected like the Archereau and Brown 
ing and White lamps; whereas in the other, being 
the combination to which this controversy relates, 
the required correspondence between the move- 
ments of the core and of the movable carbon is ob- 
tained by means of a ring-clamp surrounding the car- 
bon-holder, through which ring-clamp the action of 
the core to lift or to hold up the carbon is commu- 
nicated to the carbon, while, at the same time, the 
clamp has the capacity of letting the carbon-holder 
slide down through it, as may be required from 
time to time, for preserving the substantial uniform- 
ity of the are. 

This latter construction is exhibited in Fig. 1 of 
the patent drawing. Other views of it are given in 
Migs. Zand 38: but for convenience of reference it 
will hereafter be spoken of as the lamp of Fig. 1. 

lt is the construction referred to in those claims 
of the patent on which infringement is charged in 
this case. 

The language in which it is described in the spec- 
ification is the foll6wing (see fols. 46-49. pp. 27, 
28) : 


—_ 
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“ A is a helix of insulated wire, said helix 
being in the form of a tube or hollow cylinder, 
resting upon an insulated plate, A’, upheld by 
the metallic post or standard E. Within the 
cavity of the helix A is contained the iron core 
C and the rod B, which passes loosely through 


’ 


the core C. The core C is also made to move 
very freely within the cavity of the helix A, 
and it is partially supported within the cavity 
of the said helix by means of the springs ec, 
whose tension is regulated by the set-screws c’. 
These springs push upwards against ears at- 
tached to the core C, 

Disa ring of metal, preferably such as will 
not be attracted by the magnet, surrounding 
the rod B just below the core C. One edge of 
the ring D is over a lifting-tongue, C’, or its 
equivalent, which is attached to the core C, 
while the opposite edge of said ring is a short 
distance below the crown of an adjustable set- 
screw D. This arrangement is susceptible of 
various modifications, and suitable means of 
any description may be employed whereby one 
point of the ring D may be lifted in such way 
as to clamp the rod B, while a limit is placed to 
its upward movement, or to the upward move- 
ment of the core C. 

The standard or support E, which may also 
act as a conductor, is fastened to a suitable base 
H, to which base is also attached the mechan- 
ism for holding thecarbon F’. This mechanism 
consists of a support G, terminating in a port 
similar in construction to the port B. The 
lower part of this support is bent at a right 
angle, and rests upon the base H, and is fastened 
to said base by the thumb or set-screw G’, or 
any equivalent device 

It is necessary that the carbons FF’ should 
present in accurate apposition to each other, 
and to accomplish this the set-screw G’ is made 
to pass through a hole in the support G, con- 
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siderably larger than the shaft of said set- 
screw, 

[t will thus readily appear that when the set- 
screw G’ is loosened the support G may be 
moved about until its carbon F’ shall properly 
present toward the carbon F, when it may be 
secured in proper position by tightening the 
set-screw G’. Now, one pole of a battery or other 
suitable source of electricity being attached to 
the support G, while the other pole is connected 
to the support E, the electric current passes 
from the latter, through the helix A, rod B, 
and carbons FF’, down to the support G, thus 
completing the circuit. 

The core C, by the force of the axial magnet- 
ism thus created, is drawn up within the cavity 
of the helix, and, by means.of the finger C, it 
lifts one edge of the ring D, until, by its angular 
impingement against the rod B, it clamps said 
rod, and also lifts it up to a distance limited 
by the adjustable stop D’. 

While the ring D retains this angular relation 
with an impingement against the rod B, said 
rod will be firmly retained and prevented from 
moving through said ring. The adjustable stop 
1)’ is fixed so that it shall arrest the lifting of 
the rod B when the carbons FF’ are sufficiently 
separated from each other. While the electric 
current is not passing, the rod B can slide 
readily through the loose ring D and the core 
C, and it will be readily seen that in this con- 
dition the simple force of gravity will cause 
the carbon F to rest down upon the carbon F’, 
thus bringing the various parts of the device 
into the position of closed cireuit. Now,-if a 
current of electricity is passed through the 
apparatus, it will instantly operate, as just ex- 
plained, to lift the rod B, and thus separate the 
carbons FF’ and produce the electric light. 

The tension of the springs ¢ is so adjusted 
by means of the screws c’ or equivalent, that 
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they, together with the magnetic attraction of 
the helix, shal! be just sufficient to support the 
core C, rod ‘B, and carbon F in the position 
described for producing light. 

As the carbons burn away, thus increasing 
the length of the voltaic arc, the electric current 
diminishes in strength, owing to the increased 
resistance. This weakens the magnetism of the 
helix, and accordingly the core, rod, and carbon 
Fk move downward by the force of gravity until 
the consequent shortening of the voltaic are in- 
creases the strength of the current and stops 
this downward movement. After a time, how- 
ever, the clutch ring D will reach its floor or 
support D? and its downward movement will 
be arrested. Now, any further downward 
movement of the core C, however slight, will at 
once release the rod B, allowing it to slide 
through the ring D until it is arrested by the 
upward movement of the core C, due to the in- 
creased magnetism. 

In continued operation, the normal position 
of the ring D is in contact with its lower sup- 
port, the office of the core C being to regulate 
the sliding of the rod B through it. If, how- 
ever, the rod accidentally slides too far, it will 
instantly and automatically be raised again, as 
at first, and the carbon points thus continued in 
proper relation co each other. ’’ 


In introducing the pi ima facie case for the a}- 
pellants, no reference was made, either on the direct 
éxamination or on the cross, to any other lamp 
described in the patent. There 7s another deseribed, 
being the lamp exhibited in Fig. 6 of the patent 
drawing. jut this was not alluded to by any one 
as having any material relation to the lamp of Fig. 
1 for the purposes of this case, until the appellees 
came to introduce their evidence in defence. 

Mr. Hicks expert for appellants, was asked (fol. 
71, p. 43) ** what are the s ubstantial construction 
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and operation of the mechanism described in the 
said pate nt for the PUT Pose of establishing and 
maintaining the voltaic are in electric lights ?”’ 

(referring, as his answer plainly shows, to the 
mechanism exhibited in Fig. 1,)—and he answers as 


follows: 


‘The voltaic are in an electric light is to be 
established and maintained between the points 
or ends of carbon sticks, as described in the spe- 
cification. These carbon sticks are held in what 
are called carbon-holders, which Keep the car 
bon-sticks substantially in line with each other. 
In the patent the upper carbon-holder is connec 
ted with the carbon-holding rod, which passes 
up through the upper portion of the frame of the 
lamp, and through the centre of what is called 
acore. This core is arranged to slide loosely 
in a helix of wire, through which wireacurrent 
of electricity passes, and which current of elec- 
tricity is carried through the upper carbon and 
the lower carbon, and which produces the 
electric arc, when the carbons, having been 
brought together, are separated. As I under- 
stand it, the problem is to first establish an 
electric are, and then maintain substan- 
tially that are, by mechanism which will do 
both of these things automatically, and 
continue the electric are and the light of the 
machine in a uniform condition until the 
whole stick of carbon has’ been’ burnt 
up. The means by which this result is 
attained is described and shown in the patent 
to be, first, a peculiar clamp, which acts upon 
the surface of the rod which supports the up- 
per carbon, by an angular impingement on op- 
posite sides of the rod ; second, a lifter operated’ 
by the core and which engages with one side 
of the angular clamp, the core being actuated by 
the magnetic force of the helix. Whenthe core 
is drawn upwards by the magnet, this angular 
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clamp seizes the rod of the carbon-holder and 
carries it up with the carbon until a stop pre- 
vents further rise. The electric arc has been by 
this motion established, for the reason that the 
motion is begun when the carbon sticks are to- 
gether in contact, and the strength of the cur- 
rent passing through the helix and the carbons, 
isatits maximum. ‘This strength of current 
gives great magnetic force to the helix, which 
immediately causes the core to ascend, carry- 
ing with it the lifter, the clamp. the upper car- 
bon-holder and the upper carbon. W hile this 
ascent is being made, and while the carbon 
points are being separated, the electric are is 
being formed, and when the stop is reached, it 
is substantially established as to its proper 
length. As the carbons burn away, the tendency 
is to lengthen the electric are, and such length- 
ening weakens the current passing through the 
helix and necessarily permits the core, with the 
clamp and the carbon-holder, todescend slightly 
to compensate for the burning away of the car- 
bons. When th. carbon rod. the clamp, and the 
core have settled enough lo bring the lower portion 
of the angular clamp un contact with the upper &Uy- 
face of the lower portion of the Jrame at the top of 
the lamp, wh ich 18 its normal position in continued 
action, any further l nothe n ing or tendency to the 
lengthening of the electric are will cause the side 
of the clamp which is held hy the lifter of the core 
to fall an almost imperceptible amount by the mi- 
nute weaken ing of current. As the end of the clamp 
which 18 in contact with the frame cannot descena 
any further, the other end of the clamp descends 
and the angular grip is slightly relaxed, which, no 
longer ahle to sustain the we ight of the rod and the 
carbon, allows the rod and the carbon to descend a 
trifle, wh ich brings the carbon points slightly nearer 
together, shorten ing the are a trifle, wih ach ( wes a 
proportionate increase to the strength of the cur- 
rent passing through the helia, causes the core slight- 
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ly AD riKe. Carrying the lif te y and one side of the 
ring instantly upward, wh ich che chs the farthe 7’ de- 
scent of the carhbon-holder through the clamp, and 
brings th, angular clamp nto th, SOLD 4 ¢ angular po- 
sation YT regara AL thy carhon-holder and the floor 
which at had hefore the last feeding adjustment. 
This 0 eration Mad, ich / have last de scribed 18 RO 
men TAL and Ne neatire that no appare ut change in 
the are ia made. and the. light will continue uni- 
form practically untel thee carbon stick 12 burnt up.” 


In examining Mr. MWorflon, expert for appell 
ants, the question Was put, not with reference to 
the specification and drawings of the patent, but 
with reference to a lamp constructed in accordance 
with Fig. 1 and tlie description appertaining there- 
to. He was asked, “ Referring now to the Exhibit 
Brush Electric Lamp No. 1, will you explain its 
substantial construction and operation?’ His an- 
swer (Q. 10, fols. 115-118, p. 69) is as follows: 


on consists essentially of two carbon-holders 
or pieces adapted to hold and adjust the carbon 
poles, between the adjacent ends of which the 
electric are or hight is to be produced. These 
carbon holders are in al vertical line with each 
other. “The lower one is adjustably fixed that 
is tosay, it admits of being adjusted laterally 
so as to bring the carbon pole, which it retains, 
axially in line with the upper holder. The 
upper holder consists of a fastening device for 
grasping the upper or positive carbon, and a 
long cylindrical rod capable of movement up 
and down through certain guides, and in connec- 
tion with other parts which I will now describe. 
In the first place, there isa thin flat ring, sur 
rounding this rod loosely, immediately above‘a 
plate which serves as a guide, and on which said 
ring may rest horizontally. At one side of this 
ring is a vertical rod or lifter with its lower end 
bent inwards so as to take under one edge of 
the ring. This rod or lifter is connected di- 
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rectly with a hollow core or cylinder of soft 
iron, loosely surrounding the vertical rod of 
the carbon-holder above mentioned, and in its 
turn surrounded by a helix or coil of wire so 
connected with the other parts of the apparatus 
that any current passing between the carbon 
poles must also pass through the helix. As a 
result of this, when the lamp is connected with 
an appropriate source of electricity, the current 
entering the large binding screw on the base, 
passes up through the iron support, and from 
it into the helix from which, in turn, it passes 
into the vertical rod and upper carbon-holder, 
thence from the upper to the lower carbon, 
these being in contact, and thence out again 
from the binding screw connected with the lower 
carbon-holder. In thus passing, however, the 
current will cause the helix to attract and draw 
into it the hollow iron core, which, being thus 
raised, will, by the aid of the lifter, pick up the 
ring by one side, thus tilting it and causing it 
to grasp the vertical rod of the upper carbon- 
holder. A further upward motion of the core 
and lifter will then raise the upper carbon 
holder by means of the tilted ring, and thus 
separate the carbon poles, thereby producing 
an electric are or light between them. This up- 
ward moiion will, however, be checked by an 
adjustable stop consisting of a screw with a 
large head against which the ring before men- 
tioned will strike as it rises. 


Thus the length of the are will be properly 
limited to a predetermined distance by the ad- 
justable stop before mentioned, even though 
the current should be able to draw the core, 
lifter, ring-clamp and carbon holder further up, 
if not so limited, as the carbons gradually 
consume, this length of are will be presently 
exceeded, and the resistance which this will 
introduce in the circuit will diminish the 
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amount of current in the helix, in conse 
quence of which the attraction of the helix 
forthe iron core will be diminished ; this will 
cause the core and lifter gradually to deseend, 
ana th is be N'¢ nding motion will pire Af ntly bj ing 
fhe lower ed qe of Lhe filled ring “pon the 
horizontal part of Lhie JSrame immediately 
he neath if . any furthei downward motion mill 
MOD COWS Lhe / ING lo approach (f Lorizontal 
position, thereby slacke MtHyg i/s (fi ip “pon Lhie 
rod of Lhe Cadi hon holds 7, SOdS lo allow it lo slip 
through, thereby Jeeding Lhe Upp / carbon pole 
downwards and diminish ing the le ngth of the 
aT. Thi is diminution of lhe aTyec will of course 
diminish Lhe resistance q and Lhe refore, INCT CARE 
the current, which will manifestly OCCASION 
an inereased attraction bhetween the helia 
and core, and a consequent rising of the lifter 
tilting of / (GQ clamp, and rene wal of ils grip 
Mpol lhe rod of hie carbon-holder. This part 
of Lhe motion is at OLE exceeding! y delicate. 
and at Lhe NOL ViLé Live litlle liable lo derange 
did ¢ ni bi UNTO rorabl conditions “is lo EL Posse 
and rough handling. To secure all adjust- 
ability which may be desired, when currents 
of different strength are employed springs 
are provided at either side, which will 
sustain a portion of the weight of the core 
and lifter, and the force which they exert 
may be regulated by means of adjusting 
screws placed in connection with them. This 
operation of Lhe ring clamp bi wh ich ils qrip 
is adjusted lo the minwl fMuctuations in the 
le ngth of the a7TC. ws of such a nature as to give 
the upper carbon-holder a practically contin- 
MOUS Gown ward fr f ding motion. always adapl 
ed in velocity lo the rate of consumption of the 
carbons. uni OF i if that is “uniform, and 
PaTYIUNG momentarily with ny momentary 


rariations in lhis role of consumption 


ame 
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In regard to the construction and operation of the 
ring-clamp, itis now necessary to call attention to 
a disclaimer, filed by appellants and printed at 
page 899—prefacing our consideration of the 
disclaimer by references to the testimony of 
expert witnesses on both sides as to what is the 
described essential operation and Junction of the 
ring clamp of the patent. 


Hicks says (fol. 72, p. 43) that it is ‘‘a 
peculiar clamp which acts upon the surface of the 
rod which supports the upper carbon, by on angu- 
lar impingement on opposite sides of the rod;” 
and also (fol. 73), that the regular feeding of the 
movable carbon is described as being accomplished 
by lhe intermitfent alleration of this angle by 
reason of the lower edge of the clamp resting on the 
floor or lower support. 


‘As the end of the clamp which is in con- 
tact with the frame cannot descend any fur. 
ther. fhe other end J lhe clamp desee nds and 
theangular grip is slightly relaxed, which, no 
longer able to sustain the weight of the rod 
and the carbon, allows the rod and the car- 
bon to descend a trifle, which brings the carbon 
points slightly nearer together, shortening the 
arc a trifle, which gives a proportionate increase 
to the strength of the current passing through 
the helix, causing the core slightly to rise, 
carrying the lifter and one side of the ring 
instantly upwards, which checks the farther 
descent of the carbon-holder through the clamp, 
and brings the angular clamp into the same 
angular position inregard to the carbon-holder 
and the tloor, which it had before the last feed- 
ing adjustment.” 


Morton (fol. 116, p. 70) testifies to the same effect. 


Hicks, on his cross-examination (fol. 100, p. 60), 
says, that the clamp grasps the carbon-holder upon 
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fio opposilt SiAES Of fhe SOCLIME, when place d EL (tdi 
angular position, olds the same by that character 
of grasp, and releases lhe carbon-holder from said 
grasp by a pressure upward on the other side of the 
clamp: and that 72 7s by lhis mode of operation only 
lhat the « lamp is capable of ** feeding lhe carbon as 
(he scribed ‘ji Lhe plaintiffs pate — 

Pope, expert for the appellees SAYS, (fol. 1017, p. 
H40) 

The description of structure, mode of oper- 
ation and functions of the clamping ring con 
tained in the specification, clearly shows that 
Lhie regulation ol the Seeding motion of lhe 
CaATODONS (LS they approach each other is Chee 
essential Junction of She clamp. 


Again (fol. 1044), he says that the function of the 


, : 
M400} Is. 


(M7; f ip bhie clamp, and hhie rebu release Lhe 
rod. why a / IN NN ynlial aT ord j la . Vel lhe 


gradual feed or hhis earbou o 


And on his cross-examination (fol. 1112. p. 697, 


el seq.), being asked, 


‘*What is your understanding of the way in 
which the clamping-ring controls the intermit- 
tent forward motion of the carbon-holder in the 
organization shown in Fig. 17° 


He says: 

ee The anguai impingement of the clamp 
upon the carbon-holder sustains the latter to- 
gether with the carbon electrode at the point 
necessary to form the are, when, by the burning 
away of the carbons, the are is lengthened and 
the sustaining powel of the eleetrie current 
diminished, the carbon, carbon-holder and 
clamping-ring descend until ¢he clamp is tilted 
by ifs lowermost edipe COMING in contact with 
the floor or lower stop. This arrests the down- 
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ward movement of the « lamp and at the same 
time releases the carbon holder, thus feeding 
the carbon a short distance forward by the ac- 
tion of gravity until the are is shortened and 
the current strengthened sufficiently to rae 
the ring and carbon-holder to a point where the 
ring is no longer in contact with the floor. when 
it will again grasp the carbon-holder, as in the 


om, 


first position Thus t/ intermittent Seeding 
motion i GCC ppl ished 7, lhe contaet of the 
clamping ring with the floor, which tilts the 
Sorme (nMlo oO posilion which permits the 
a, how hold j fn s tp hi} ough if (7 sufficre nif 


shialavnes le accomptts j hig object.” 


Thus fhe ¢ ype rls on eithe sre are agreed as to 
the described construction and operation of (fhe 
clamp of Lhe pale me 6. ¢4.. that hbelng lifted by the 
core, it grasps the rod by aw angular impingement, 
and is made to relax such angular bite or hold upon 
the rod by virtue of the opposition of the floor, when 
the core descends from moment to moment, in the 
normal operation of the lamp 

When the testimony of Hicks and Morton above 
quoted was given, the disclaimer under considera- 
tion had not been filed, and the construction of those 
claims which embraced the clamp was liable to be 
enlarged by virtue of the following statement, con- 
tained in the description 


‘*T do not limit myself ~arrowly to the ring 
D, as other devices may be employed which 
would accomplish fhe same result. Any de- 
vice may be used, which, while a current of 
electricity is not passing through the helix A, 
will permit the rod B to move freely up and 
down, but which, when a current of electricity 
is passed through the helix, will, by the raising 
of the core C, operate both to clamp, and raise 
the rod B, and thereby separate the carbon 
points FF’ and retain them in proper relation 


lo é ach other. - 
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Inasmuch as they could not be ‘‘retained in 
proper relation to each other’’ except by such 
craduating and controlling of the feed, as has been 
described—an operation which necessarily involved 
the impingement of the clamp at an angle which was 
diminished to let the rod slip through, and restored 
to grasp and raise the rod again as required 

it was supposed by the appellants that the pas 
sage just quoted, fairly construed, did not enlarge 
the claims which ineluded the clamp, so as to make 
them cover any clamp vof having the described op- 
eration of the ring-clamp D. Mr. //icks on having 
his attention called to this passage on his cross-ex- 
amination (fol. 91, p. 55) says: 


‘*| think the inventor meansthat he does not 
limit himself to the exact form and construction, 
that his clamp need not necessarily be a@ ring, 
so long as his clamp is an angular imping- 
ing clamp draipn Mp hy fhe COT ¢ by taking 
hold of one side only, and Ope rating and pro- 
ducing (/ result ET thee combination which CON 
only hye produced bi his mechanism OF AS 


equiral er’? 


He then (fol. 32) SAVS that he so interprets the 
passage in question, notwithstanding the generali 


ties of SOnile of its ex pressions. 


‘Kor the reason that f/e inventor has de 
serihed io othe rustrume yd oO; LEAS othe r mode 
of operation or (fii instrument except one 
which has an angular impingement, and that | 
understand that the words ‘substantially as 
described’ (in the claims) must mean an In 
strument having that peculiar mode of .opera- 
tion. and he constructed so that it can hare it.’ 


Again he says (fol. 100 ef seg. 


**| understand that there was no Known 
equivalent for the combination of the carbon 
rod and clamp, which clamp grasped the car- 
bon-holder, moved it upward, lowered it down- 
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ward, and then released it a minute distance. 
and then seizing it again. or grasping it pro- 
duced the mode of operation described in the 
plaintiff's patent. No clamp had been made, to 
my knowledge, which performed or was capa- 

; ble of performing the operations of feeding the 
carbon as described inthe plaintiff's patent. No 
combination had been made by which @ clamp 
drawn up on one side only would accurately 
seize the carbon-holder hy grasping said holder 
upon foro Oppostl vides of hhe NOLVWLE, when 
place din an anqguai position, hold the S(LMLE 
hy lhat characte of Jrasp and release the car- 
hon holder from said ai (“sp by a pressure up- 
mard on the other side of lhe clamp.” 


He says (fol. 100,Q. 52) that the metal of the clamp 
need not “wholly surround” the carbon holder ‘so 
long as it operatively surrounds it. It 7s necessary 
that that part which seizes the rod shall extend 

?P.* around, say, the front to, say, the back side, and 
act substantially as if it were solid, or in one piece 
practically.’ A diagram marked ‘* Defendants’ 
Exhibit, Defendants’ Diagram //linged clamp’ be- 
ing shown to him he says (fol. 101, p. 61): 


‘If there were any considerable mction around 
the hinge, it would prevent the accurate work- 
ing of the clamp. If there were no motion it 
would be exactly the clamp, and in proportion 
to the amount of motion on the hinge, it would 
fail to perform the functions of the clamp.” 


In view, however, of the doubt suggested by the 
cross-examination of Mr. Hicks, as to whether, by 

‘ virtue of general expressions used in the passage of 
the specification under consideration, the claims 

which included the clamp night not cover a clamp 

which did not act by angular impingement, ete. (for 

example, the Slater & Watson compression jaw 

clamp, mentioned by Mr. Hicks, fol. 99, p. 59; it 

was deemed proper to remove that doubt by dis- 
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claimer, filed Oct. 14, 1881, and printed at page 899. 
That disclaimer states that the petitioners 


‘‘have reason to believe that through inad 
vertence, accident or mistake, the said patentee 
has claimed more than that of which he was the 
first Inventor or discoverer, 67 07 /n consequence 
of the use of the following language in the 
specification attached to and forming a part of 
the said letters patent {quoting the paragraph 
under consideration |, and that there are mate 
rial and substantial parts of the thing patented 
(also embraced within the terms of the above 
quoted paragraph), which are trnly and justly 
the invention of said Charles F. Brush.’’ | 


And says : 


‘* Your petitioners therefore hereby enter 
their disclaimer to that part of the subject- 
matter of the specification and claims one, tivo, 
three, five and sia, of said letters patent, which, 
being embraced within the general language of 
the above quoted paragraph, includes, as within 
the invention of the said Charles F. Brush, 
clamping devices substantially different in con 
struction and mode of operation from the clamp 


Nn 


‘In view of the disclaimer,’ says Mr. Pope, 
testifying for appellees (fol. 1017, p. 640): ‘*I uan- 
derstand the expression ‘any device’ is to be 
limited to aclamp substantially the same as the 
clamp a We have already shown from Mr. 
Pope’s testimony that it is by virtue of the clamp, 
acting by angular impingement, as clamp D does, 
that the gradual feed is described in the patent as 
being formed. 

The rule of law justifying this disclaimer, and 
also another, which will be hereafter mentioned, 
will now be discussed. 

The existing law of disclaimer (which differs from 
that enacted in 1870, in certain merely verbal 
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particulars) is found in §$ 4917 and 4922 of the 
Revised Statutes. 
The material parts of these sections, for our pres 
ol] 


rows ° 


ent purpose, are as fo 


4917. ** Whenever through inadvertence, 
accident, or mistake, and without any fraud- 
nient o1 deceptive intention, a patentee has 
claimed more than that of which he was the 
original or first inventor or discover, Ais patent 
shall le palid for all that part which rs truly 
and justly his Odi. provided the SO MIC is ‘/ 
material Oj] substantial part of fhe thing 
patented, ete 


Then comes the provision that he may disclaim : 


s 4922. ‘‘ Whenever, through inadvertence, 
accident, or mistake, and without any willfal 
default or intent to defraud or mislead the pub- 
lic, a patentee has, in his specification, claimed 
to be the original and first inventor or dis: 
coverer of any material or substantial part of 
the thing patented, of which he was not the 
original and first inventor or discoverer, every 
such patentee, his executors, administrators, 
and assigns, whether of the whole or any sec- 
tional interest in the patent, may maintain a 
suit at law or in equity, for the infringement of 
any part thereof, which was bona fide his own, 
if itis amaterial and substantial part of the 
th Lng pate nile d. and definite ly distinguishable 
STom Lhe parts claimed without right, notwith- 
standing the specifications may embrace more 
than that of which the patentee was the first 


inventor (>)] discoverer. — ete. 


Then come the provision that he shall have no 
costs, unless he disclaims before suit, and no right 
to disclaim at all, if he neglect or delay to do so un. 
reasonably. 

So much of this disclaimer law, as is above quoted 
or referred to, Was substantially enacted in 1837, 
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The thing tO he sared by the disclaimer nmiust he 


original with the disclaimant, and must be already 
claimed as part of his invention, and must be def 
inate Ly distinguishabl Srom Lhe othe part which 
hie disclaims 

In cases where the thing to be disclaimed, consti 
tutes the subject of a separate ¢ laim, no difficulty 


arises But questions of some nicety may be pre 


sented, when we come to apply the law, as it has 
often been applied, to cases where the thing to be 
disclaimed and the thing to be saved constitute 
together the subject of a single claim, so that the 
operation of the disclaimer is fo narrow the ground 

Where certain elements are claimed in combina 
tion with each other, and with OF without another 
element, a disclaimer which restricts the claim by 
striking out one of the alhi ryuatlires has repeatedly 


heen held rood 


Wyers v. Frame, 8 Blatch., 446. 
Tuck v. Bramhill, 3 Fisher, 400. 
Taylor v. Archer, 4 Fisher, 449. 
Dunbar v. Myers, 4 Otto, 187 


Such claims in the alternative may be regarded as 


two claims in the form of one. 


In Silshby v. Foote, 14 Howard, 220, the question of 
narrowing the construction of a claim by putting 
atlimitation upon it by disclaimer was involved, 
but not explicitly passed upon. The original claim 
was to ‘* the application of the expansive and con 
tracting power of a metallic rod by different degrees 
of heat to open and close a damper” of a stove, and 
the disclaimer was of “so much of said claim as 
extends the application of the expansive and con- 
tracting power of a metallic rod by different de- 
YTeSS of heat lo Litt] othe LSE OF PUT Pose han lhat 
of regulating Lhe heat of (f slore ay at), Veh) such rod 
shall he ace d “pot directly by thie heat of the store 
OF the Sire which it contains.”’ lt was held that 


“Psi Fea tence cide pata A 
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the Court below ‘‘ erred in not allowing the plaintiff 
to put this instrument in evidence as a disclaimer.” 
The objection made below, and overruled, related 
only to the disclaimant’s statement of the extent of 
his interest. Still, the disclaimer was recognized 
by the Court as a proper one under the law, al- 


though it was not a disclaimer either of an entire 
claim, or of a part of a claim, but rather a restric- 
tion of the claim by disclaiming a broad construc- 


tion which it might otherwise bear. 


In Smith v. Nichols. 21 Wallace. 112. the original 
claim was: 

“The corded fabric, substantially as herein- 
hefore described, in which the cords are elastic 
and held between the upper and under weft 
threads, and separated from each other by the 
interweaving of the upper and under weft 
threads with the warp threads in the spaces be 
tween the cords, and only there, substantially 


as above SOW 


At first the patentee disclaimed so interweaving 
the warp and weft threads with the elastic cords as 
to form. strips of shirred cloth between, and by the 
contraction of, the elastic cords. 

Afterwards, he filed a second disclaimer of *‘ any 
fabric in which the weft threads are so interwoven 
with the warp threads that the former are nol [7. eé., 
unless they are! brought half way around each of 
said cords so as to grip them in such a way as not 
to permit said elastic cords to slip between said weft 
threads, in case said cords are cut cross-wise or 
bias. 

Fhe Court held the patent void for want of patent- 
able novelty but still it recognized the disclaimers 
as lawful, and passed upon the patent as limited 


and interpreted by them. 


In Atken v. Dolan. 3 Fisher. 197, the original 
claim was for ‘‘ the application of a latch or tongue 
applied to the hook of the needle, and operated as 
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herein described ;’’ and the specification stated that 


‘the needle was constructed ‘‘in the general form 


shown in the drawing;’ and it appeared that 
needles with a latch or tongue and a hook were not 
new, but that needles with @ cerlain curved swell 
shown aD the ATAWINGS, hut not otherwise refe rred 
lo in Lhe specification, IDET ¢ 47. It WiS held 
(Cadwalader, /.), that in view of the state of the 
art, the words, “‘in the general form shown in the 
drawings’? would not sufficiently direct attention 
to ‘‘the curved swell” as an essential peculiarity 
of the needle, and that the claim could not be 
saved on that distinction; but it was held that 
the defect might be cured by disclaimer. 
The counsel for complainant proposing oo dis- 
claim any construction of a latch needle which 
has not a swell or ifs equivalent substantially 
as shown in the drawings, and to repeat, in the 
words of the original specification, that what he 
claims as the invention of the patentee is the appli- 
cation of the latch or tongue, ete., operated as 
therein described,’’ the Court awarded the injune- 
tion upon the claim as assumed beforehand to be so 
amended. 

It may be doubted whether this case would be 
followed to-day, because the Courts have grown 
more critical (and wisely so), as to the requirement 
that the thing to be saved by. disclaimer, shall be a 
substantial parl of lhe thing pale nted . and in 
Aiken Vv. Dolan, the original de scription said 
nothing at all about the curved swell, and did not 
treat it asany part or element of the invention. 
(See Hailes V. Albany Store Co., hereinafter cited). 

The case is referred to as illustrating the estab- 
lished doctrine that the privilege of disclaimer does 
extend to cases of narrowing the construction of an 
existing claim, by importing into it as a require- 
ment something, which the description shows to be 
a part of the patented invention; the doctrine be 
ing there extended to a case where the newly im- 
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ported feature of claim was previously shown only 
in the drawing. 


In Vance v. Campbell,1 Black, 427, the patent 
was for an improved cooking-stove. The material 
facts are thus stated in the opinion : 


‘*‘The patentee recites in his specification, 
that it has been very difficult heretofore to make 
the bottom and back plates of the oven sufli- 
ciently hot, and equally difficult to prevent the 
front and top from becoming too much heated. 
For this difficulty, he says, he has devised a 
remedy, which consists in a particular arrange- 
ment of the flues, for the purpose of equalizing 
the draught above and below the oven. 

To heat the oven equally on all sides, he 
further observes, it must be uniformly enveloped 
with heated products of combustion ; and, to 
this end, the flue is divided in front of the 
oven in two branches, one passing above, 
the other below the oven, and which reunite 
near the middle of the back flue, where they 
enter pipe z, or smoke pipe, which is made 
to descend to that point. The patentee then 
speaks of certain irregularities that would still 
exist in the distribution of the heat around the 
oven, to prevent which he places a plate A in 
front of the cold-air chamber, so as to form a 
flue in front, whose mouth is at the same dis- 
tance from the flue above the oven that the 
lower end of the pipe :, in the back part of the 
stove, is below the oven: and these flues being 
at all times unobstructed, their action will be 
uniform, and the heat be equally distributed 
under all circumstances on the several sides of 
theoven. The patentee then states, that what he 
claims as new, and for which he desires a patent, 
‘the combination of the dividing pipe 7, with the 
tines F, arranged as herein described, for the 
purpose of evenly distributing and equalizing 
the heat on four sides of the oven, without 
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using or requiring any dampers, as herein set 
forth.’ 

The main point in the case turned upon the 
question of infringement. The defendant's 
stove had no plate A in front of the cold air 
chamber, forming a front flue: and, hence, one 
of the elements of the plaintiffs combination 
was not used; and, if so, there would be no in 
fringement. The plaintiff, however, sought to 
get rid of the objection, by proving that that 
part of his contrivance and claim were immate- 
rialand useless,and that the diffusion of the 
heated air around all sides of the oven would 
be as effectual without as with it. Assuming 
this proof to be competent to help out the in- 
fringement, the patent would stand on the 
combination of the dividing pipe A and flues, as 
arranged, without the front flue formed by the 
plate A in front of the cold-air chamber, and 
the division of that flue called the ‘mouth’ in 
the specification.”’ 


This was not a case of disclaimer, hut of an at- 
tempt to broaden a combination claim by proof that 
one of the elements claimed (one which defendants 
did not use) was ‘‘immaterial and useless.’ If a 
disclaimer had been filed, it would have been open 
to that objection, and the farther objection that the 
‘‘immateriality and uselessness’’ of a device claimed 
is not statutory ground for disclaimer. 

The opinion of the Court seems to treat the plain- 
tiffs as virtual disclaimants, for it says this: 


‘It is true, by the 9th section of the Act of 
1837, itis provided that the suit shall not be 
defeated where the patentee claims more than 
he has invented. It must be, however, in a case 
where the part invented can be clearly dis- 
tinguished from that claimed but not invented. 
This provision cannot be applied to the present 
case, for, wrless the combination is marintain- 


ed, Lhe whole of lhe Lure nlion Jails. The com 
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hination is fiji ¢ ntis / fay. tf vie or the el ments 


is ive fi tp, Lhe AL INO ola jmed disappears.” 


The meaning of the Court at this point is not 
quite clear. It is perhaps a statement of the 
position that, since a combination is an entirety, if 
one of its elements is dropped out that entirety 
ceases to exist; and since the invention consisted 
of (hat entirety, the invention ceased to exist. 

The ground upon which the Court’s judgment 
must rest, and a perfectly satisfactory ground, is 
stated in the next paragraph of the opinion, thus: 


‘It is most apparent, from an examination of 
the specification, that the patentee not only 
described but claimed the front flue formed by 
the plate A, Fig. 2, as a material and important 
part of the arrangement for distributing equally 
the hot alr on the several sides of the oven, 
To prevent irregularities, referred to and par- 
ticularly deseribed, he observes: 

[| place the plate A, as in Fig. 2, so that it 
will form a flue in front of the cold chamber. 
whose mouth (as it is called,) is at the same 
distance from the flue above the oven that the 
lower end of the pipe 7 is above the flue below 
the oven: and these fines’ being at all times 
unobstructed, their action is uniform, and the 
heat is equally distributed, ander all cireum- 
stances. on the several sides of the oven.’ 

The patentee might as well have undertaken 
to prove any other part of the combination 
immaterial and useless, as the part above, and 
its uses so particularly deseribed. Indeed, ac- 
cording to the doctrine contended for, a patent 
would furnish no distinct evidence of the thing 
invented, as that would depend upon what part 
of the specification and claim the jury might 
think material or essential.’ 


In Rv mford f a /7 hi jeal Wa j Sv. Law A 10 Blatch. 
122 the two following claims were held void for 
want of novelty, viz. : 
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‘1. The above described pulverulent phos- 
phoric acid. 2. The manufacture of the above 
described pulverulent phosphoric acid, so that 
it may be applied in the manner and for the 
purposes described.” 


[It was suggested on the hearing that as the de- 
fendant used starch with his acid, and as the plain- 
tiffs patent stated, as its preferred method of pre- 
paring the acid, the use of starch in it, the first 
claim ought at all events to be held good for the 
acid when prepared with starch in if, on the ground 
that starch had never before been used as an ingre. 
dient init. This view was urged, on the idea that 
the case came within the statutory provisions as to 
disclaimer’ § 9, Act of 1837. The Court (Blatch- 


Jord, J.) after quoting it, says: 


‘This section has no application to the case. 
[t is designed to allow a patentee to recover on 
one claim of his patent, notwithstanding other 
claims in it are void for want of novelty. But 
it requires that the parts claimed without right, 
and the parts rightfully claimed, shall be defin- 
itely distinguishable, as matter of fact, on the 
face of the claims, that is, be definitely distin- 
guished from each other in the claims. Here, 
there is no distinction, in the claims, between 
acid prepared with starch and acid prepared 
without starch. If there were a claim to the 
acid prepared with starch, and a separate claim 
to theacid prepared without starch, there might, 
under the statute, be a recovery on the former, 
although the latter were void for want of 
novelty, provided there had been no unreason- 
able delay in filing a disclaimer to the latter.” 


Whether this means that there can be no dis- 
claimer except by striking out an entire claim, or 
that the claim, as it stands after disclaimer filed, 
must have already existed in the patent, it has been 
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clearly overruled by later decisions of the same 
judge, to be next referred to 
In Schillinger v. Gunther, 15 Blateh., 303, the 
plaintiff sued upon a reissue with these two claims, 
V1zZ. : 
|. ‘“*‘A concrete pavement laid in detached 
, blocks or sections, substantially in the manner 
shown and described.’ 


2..“ The arrangement of tar-paper or its 
equivalent between adjoining blocks of con- 
crete, substantially as and for the purpose set 
forth.” 


The preamble of the patent was as follows: 


‘*This invention relates to a concrete pave- 
ment which is laid in sections, so that each sec- 
tion can be taken up and relaid without dis- 
turbing . the adjoining sections. With the 
joints of this sectional concrete pavement are 
combined strips of tar paper or equivalent ma- 
terial, arranged between the several blocks or 
sections in such a manner as to produce a suit- 
able tight joint and yet allow the blocks to b 
raised separately without affecting the blocks 
adjacent thereto.’ 


Then follows a description of the mode of carry- 
ing out his invention, including the interposing of 
the tar-paper, and then comes this passage : 


‘In such those! cases, however, where 
cheapness is an object, the lar-paper may he 
omitted, and the blocks formed without inter- 
Posing anyth ing between their joints, as pre- 
viously described. In this latter case, the 
joints soon filled up with sand or dust, and the 
pavement is rendered sufficiently tight for many 
purposes ; while the blocks are detached from 
each other, and can be taken up and relaid each 
independent of the adjoining blocks.’ 


eS ee ee — ‘ 
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The case was on exceptions to the Master's report, 
which found some pavement made by defendant 
with tar-paper interposed, and some with metal 
plates interposed which were afterwards withdrawn 
and melted pitch or cement poured into the open 
joints. 


Judge Blatchford in his opinion says: 


“ The point of the invention, as set forth in 
the specifications, is that the pavement being 
made in sections, the joints belween the sections 
have placed in them strips of tar-paper or 


Cu pale yet mate rial,”’ etc. 


And he adds: 

‘*The plaintiffs, after this suit was brought, 
filed a disclaimer disclaiming any claim merely 
to the laying of a concrete pavement in de. 
tached blocks or sections, without the interposi 
tion between the blocks or sections of the tar 
paper or its equivalent, and admitting that it 
was not new To lav a concrete pavement in sec 
tions.’ 


He holds ¢ }). 310) that whatever distinctive profit 
belongs LO the use of the arrangemen! of tar-paper 
or its equivalent between adjoining blocks of con- 
crete, is the profit to be recovered by the plaintiff. 


In Schilling rv. Gunther, 17 Blatch.. 66. the case 
was before Judge Blatchfoi d agaln (the report does 
not show in what form), and the effect of the dis. 
claimer was again considered by him. He says: 


‘The first claim originally ineluded a con 
crete pavement made of plastic material laid in 
detached blocks or sections, without interpos- 
ing anyth ing between their joints in the process 
of formation. The first claim as amended by 
the disclaimer claims a concrete pavement made 
of plastic material laid in detached blocks or 
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sections, when free joints are made between the 
blocks by interposing tar paper or its equiva- 
lent.’ 


Later he quotes § 4917 Rev. Stat., and says: 


‘* Inthe present case @ proper disclaimer was 
entered after the suit was commenced. // dis- 
claims certain words in the hody of the spect- 
fication, and it a/so disclaims a part of what 
IPS elatime d in fhe fil ¢/ claim of lhe Ve ISSUE 
pate yi What is disclaimed in the body is the 
JSoundation of 80 much of the first claim as ts 
disclaimed. The plaintiff was neither the 
original nor the first inventor of so much of the 
first claim as is disclaimed.- Whatis thus dis- 
claimed is amadterial and substantial part of 
what is covered by the first claim. The part of 
such claim which is not disclaimed is truly and 
hona-fide the plaintiil s W hat is not dis- 
claimed is definite Li distinguishable Srom 
what he claimed without right, , 2 #2 
is true that, strictly, § 4917 contemplates only 
a disclaimer of some claim, or part of a claim; 
but. in connection with a disclaimer of a claim, 
or of a part of a claim, it is not improper to 
eliminate or withdraw, by the same writing 
the parts of thie body of the specification on 
which the disclaimed claim, or part of a claim, 
is founded. The disclaimer is none the less a 
disclaimer of a claim or of a part of a 
claim because, in addition, it disclaims such 
parts of the body of the specification. Th 
disclaimer hye Lng a prope r one, in form and 
substance. it is. by the statute, to be, after its 
< filing, ‘considered as part of the original 

specification.’ The reissued specification is to 
be thereafter read as if the disclaimer were in- 


corporated in "3 


In another case of Schilling r v. Gunther, 14 
Blatch.. 152. which was decided before either of the 
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decisions of Judge Blatchford above referred to, 


Judge Shipman took the same view of the lis- 
claimer, and enforced the reissue patent as modified 


bv the disclaimer, on a motion for attachment for 
contem pt. He Says | puile 157) lhat lhe disclaime 7 


sae left Lhe pate vil Jor (f pr ve ssi wt w/e rein Lhe hlocks 
Me7 Joi dhieé df by hhe rpile rposition of NOME separat 
in material helipes ji fhie joints, and in the specifi- 
cation he has deseribed tar-paper or its equivalent.”’ 


In Seh illinge rv. Green (Ot [}7r-e winNG U0.. 17 Med. 
Rep., 244, Judge Blatchford affirmed his own pre 
vious decisions and that of Judge Shipman. In this 
opinion, the disclaimer is quoted in eafenso. The 


opinion was delivered July 11, 1883. 


The case of Terry Clock Company v. New Haven 
Clock Company, decided by Judge Shipman in 
1879, reported 17 Off. Gaz., p. 909, is to the same 
effect. 


The claim of the patent was : 


‘*’The anchor escapement, constructed as de 
scribed, with one pallet, D, having a flange, ¢/, 
and the other pallet, E, bent out, whereby one 
pallet is made dead-beat and the other recoiled, 
for the purpose ot equalizing the vibrations of 
larger or smaller pendulum, produced by 


unequal motive power, is herein shown and 


- 


described.’’ 


The plaintiff filed a disclaimet whereby it dis- 
claimed 


‘Combining a dead-beat and recoil escape- 
ment, except when the same is produced from 
fiattened metal, by bending into the shapé and 
for the purpose substantially as deseribed in 
the specification of said patent.’ 


Judge Shipman, in his opinion, says: 


‘The plaintiff asks for a decree against the 
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defendant, upon the ground that it is con- 
fessedly using a combined dead-beat and recoil 
escapement made by bending from flattened 
steel, and that such an escapement so made is 
the invention of the plaintiff, and is a material 
and substantial part of the thing patented, and 
is definately distinguishable from the part in- 
advertently claimed without right.”’ 


And he ordered a decree for injunction and ac- 
count, 

The only allusion to the matter of having the 
dead-beat and recoil escapement made by bending 


trom flatten d steel. is in these words of the specifi- 


cation: ‘‘I prefer to have the whole escapement 
made of one piece of flattened steel.”’ 


It remains to examine two recent cases in this 
circuit, in which the disclaimer was held to be not 
authorized by the law. 


In Hlailes Y. The Albany Ni ore C.. 16 Fed. Rep., 
240, the claim of the patent was originally for 


‘* Arranging a perforated fire-pot, with a grate 
bottom withina circular stove, having provision 
for the admission of air below the point of sus- 
pension of said fire pot substantially as de- 


scribed.’’ 


lt was claimed by the complainants to be Impor- 
tant that the perforations or openings in the fire-pot 
should extend vertically from the bottom of the fire- 
pot half way up to the top of the wall, and not 
extend substantially any higher; this particular 
arrangement or adjustment of the perforated part 
and the solid part appeared to be new, and was 
shown in the drawings of the patent, and was used 
by the defendant; but there was no allusion to it 
in the specification. The opinion of the Court. says: 
‘‘there is not a hint in the description of the 


invention, or inthe claim, of any purpose or fune- 
tion for which this peculiar adjustment of per- 
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forations and solid wall is advantageous. The 
patent does not point out the length or width of 
the vertical openings, the size of the perfora- 
tions, or the necessity or propriety of confining 
them to the lower half of the wall of the fire- 
pot, or the neeessil Vy or propriety of the solid 
wall for the upper half. | Reading 
the entire description, the conclusion is irresist- 
ible that the patentees neve! conceived that any 
such peculiar adjustment of the perforations and 
solid wall was of the shghtest importance in 
their invention. * * * The complainants 
have endeavored to escape defeat by filing.a 
disclaimer since this suit was brought. They 
disclaim ‘so much of the claim as covers per- 
forations or openings in the sides of a sus- 
pending fire-pot extending throughout the en- 
tire depth of its sides, and they limit such per- 
forations or openings to substantially the lower 
half of the fire-pot,” and they claim ‘a fire-pot 
suspended from its upper edge with substan 
tially the npper half of its sides made solid, and 
substantially the lower half of-its sides contain- 
ing perforations or openings.’’’ The opinion 
concludes as follows: ‘*‘When there are distinct 
claims in the patent, some of which are valid 
and others not: or where thereisa single claim, 
but a specification by which the public can defi- 
nitely distinguish what is new and belongs to 
the patentee, and what does not really belong to 
him, although he had claimed it, a disclaimer 
will right the patentee’s mistake, and will work 
no injustice toothers. This is not such a case; 
there was noth ing inthe de seription or claim of 
the complainant’s patent to indicate to the de- 
fendant or to the public that they were appro 
priating anything of which the patentees were 
the inventors ; they hada right to suppose that 
they were laboring in a new field of invention. 


The bill is dismissed 


es 
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In Whitlev. H. P. Gleason Manufacturing Co., 17 
Fed. Rep., 159, there was an attempt, very similar 
to that made in Hailes v. The Albany Stove Co., to 
incorporate in the patent and set up,as the real 
subject matter of claim, something which, as the 
patent originally stood, the patentee had treated as 
an immaterial detail. 

To understand the report it is necessary to refer 
to the earlier decision of the same case reported in 
8 Fed. Rep. 917. By that it appears that the pat- 
ent (which was for an improved globe or shade- 
holder for gas-burners) contained two claims. the 
first being for a globe-holder having spring arms 
made with curved or bent ends, forming hooks or 
catches for embracing the lower edge or flange 
around the lower opening of the globe, and the sec- 
ond being ‘‘the improved globe-holder therein de- 
scribed, consisting of the disk or center, having an 
aperture for the passage of a gas-burner, and spring 
or elastic arms terminating in hooked or curved ends 
for the purpose, substantially as set forth.’’ The 
defendant endeavored to hold the second claim by 
limiting it (by construction) to a disk-center to 
which the arms were riveted. But the Court refused 
so to limit it, saying : 


‘It is to be noticed that there is nothing in the 
patent about a flat center or disk designed and 
adapted to encircle the serew-shank of the gas 
fixture, and be there securely held by the burner 
screwed down over it [the advantages alleged to 
appertain to a flat center or disk], nor any allu- 
sion to the disk, or to riveting the arms to it, as 
necessary or otherwise, except that, in the de- 
scription of the drawings, it is said that the 
‘arms are to be fastened in any suitable manner, 
as by riveting to a disk having a central aper- 
ture through which the burner passes.’ ’ 


And in stating the advantages of making the 
arms in separate pieces, where it is said that, ‘‘if 
they and the disk or hub, or an equivalent center, 
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were all formed in one piece, considerable loss of 
material wonld be ineurred,’’ and in the second 
claim, 

‘*The patent is not for what is described, 
suggested, or hinted at anywhere in the patent, 
but is for what is fairly described somewhere, 
and covered by the claims of the patent, although 
the whole isto be looked at in order to ascertain 
what the claims do really cover, especially when 
the claims are like this second one, and are 
for the things mentioned in the claim, as set 
forth, or as described, or with other equivalent 
words, as is very common. This second claim, 
read with all the advantages of such construe- 
tion, does not cover elastic arms with a disk 
merely, for by its own words, it extends to a 
disk or center, and the center may not be a disk, 
although either must have an aperture for the 
passage of a gas burner; and when the specifi- 
cation is looked to for the globe-lolder, consist- 
ing of these things substantially as described, 
it shows a globe-holder with elastic arms, fast- 
ened to the burner in any suitable manner, as 
well as a globe-holder with elastic arms fastened 
to a disk to go on the fixtures; for both are 
substantially set forth. There could not be a 
patent for a globe-holder, with elastic arms and 
another feature combined, without describing 
the other feature as well as the arms, and also 
claiming it as a part of the invention. The pat- 
ent cannot be held to cover anything more than 
a globe-holder with elastic arms, terminating 
in the curved ends for holding the globe, and a 
center with an aperture for the gas-burner, as 
the patentee said in the outset of his specifica- 
tion, ‘the same being designed as an improved 


substitute for the rigid holders with retaining * 


screws heretofore employed.’ So this exhibit, 


as it is conceded to be by the orator’s counsel, 
fully covers all there is of the orators invenh- 
tion that is patented.” 
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The case in 17 Fed. Rep. 159, was on a hearing 
after disclaimer filed. The Court ( Wheeler, J.) 
quotes the preamble of the patent, viz. : 


‘* My invention consists broadly, of a globe or 
gas-shade-holder or support, formed with spring 
or elastic arms, terminating in hooks or catches, 

, for embracing the lower edge or flange around 
the neck or lower opening of the globe or 
gas-shade. These arms are to be fastened toa 
burner in any suitable manner as by riveting 
through a disk having a central aperture, 
throngh which said burner passes ;”’ 


and then after referring to the claims, says: 


‘*It is obvious that he did not think he had 
invented anything but these arms, and did not 
intend to, and did not in faet, describe and 
claim anything but globe-holders with such 
arms ashis. He did not intend to, and did not 

Me 5 in fact, patent avy center. The disclaimer 
strikes out the word ‘broadly’ and ‘in any 
snitable manner as’ in the description, and the 
word ‘or’ in the second claim: these changes 
make both the description and claim cover the 
disk as a center, with the arms riveted to it, as 
a partof the invention * * * The effect 
of the disclaimer is to change the invention 
covered by the patent from the arms to the 
center. If the arms had been new, he could 
have a patent for globe-holders with such arms ; 
and if the centers were new, he could for such 
centers; but having a patent for globe-holders 
with such arms, he could not by disclaimer 
change it to a patent for a globe-holder with 
such centers, althongh the centers were well 
shown. Such changes appertain to reissues 


and not to disclaimers.’ 


It is to be observed that neither in the case of 
hlaile o: +. The Albany NT are Company, nor in the 
ease Of Whilev. 7’he Gleason Co. was any allusion 
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made to the earlier cases in the same circuit in which 
disclaimers limiting a claim by adding to It as a re- 
quired element something described in the specifica- 
tion were sustained as lawful under the statute. 
Evidently there was no intention of disturbing that 
settled doctrine. 


The cases are all consistent with one another, and 
they establish the law as follows: 


A disclaimer, as the term imports, can only be of 
something claimed. If the thing disclaimed was 
never claimed, fhe disclaimer has simply no effect. 

The office of a disclaimer is to give up something, 

en 
which. by the patent as tf stood. claimed, os 
TL ight under one construction of the patent be held 
as Claimed, when, in fact, it was not new with the 
patentee, and so could not be lawfully claimed. 


The thing qiven up need not be the subject of 


specific claim by itself, but may be something which 
was covered by a broad claim ora possible broad 
construction of a claim, and which is now.given up 
by disclaiming that part of the thing patented 
which might be illegally embraced by such claim ; 
and for this purpose, it is proper to disclaim any 
part of the description which, if it stood, would be 
inconsistent with the limited construction of the 
claim resulting from the disclaimer. 

Where the element inserted in the claim, osten- 
sibly to restrict it, is an element which did not enter 
into the invention at all as originally described, and 
its insertion by so-called disclaimer is, in effect, not 
really a narrowing of the claim so that it shall 
claim /ess than it did before, but a substitution of a 
new subject matter which was nol before claimed 
atall, or inany way indicated as part of the inven- 
tion, this so-called disclaimer is not authorized by 
the statute. 

Within the above stated rules of law the plain- 
tiffs disclaimer now under consideration clearly 


stands as good. 


It relates to claims 1, 2, 3, 5 and 6, being. those 
claims in which @ clamp is an element, and 
is intended to restrict them so that they shall 
not cover any clamp except such as is sub- 
stantially the same in construction and opera- 
tionas theclamp D. The construction and operation 
of this clamp 1) are clearly described in the specifi- 
cation, namely, that it is an annular clamp grasp- 
ing by angular impingement, and it is described as 
performing an office of controlling the are regulating 
movements of the movable carbon, which office can 
only be performed by aclamp having that construc- 
tion and operation, and this office is described as 
essential in the lamp shown in Fig. 1. 

Nevertheless, it was possible that the claims might 
be construed so broadly as to cover clamps which 
did not have that construction and operation, and 
which were old in similar combinations—possible in 
view of the broad language used in fhe description 
and quoted in the disclaimer. 

But if in the view of the Court such possibility 
does not exist and the claims are not capable of such 
broad construction, then it follows thatthe filing of 
the disclaimer was 2 nugatory act and as such is with- 
out effect and is to be disregarded. 


THE LAMP OF FIGURE 6. 


It is now necessary to examine that part of the re- 
issue in suit which describes another /amp, viz. : the 
lamp exhibited in Fig. 6. 

A persistent effort has been made on the part of 
the defence to show that this lamp exhibited in Fig. 
6 and the lamp exhibited in Fig. 1, and heretofore 
fully ex plained, are to be regarded as substantially 
the same for all. purposes of construction of the 
patent. 

This, for reasons which will appearas we proceed. 


In regard to the actual operation of the form of 
lamp shown in Fig. 6, there is not and there cannot 
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be any difference of opinion between the expert wit- 
nesses. 
Referring to the figure, we see that the core C, 


controlled by the magnetism of the helix A, Is . 


rigidly connected with the carbon-rod, and that the 
motion of the core is not communicated to the car- 
hon-rod through the clamp. The elamp is there 

lettered D, in the drawing—but it does nol perform 
the function which it performs in the lamp shown 
in Fig. 1. It is tilted, and held in a tilted position, 


by a spiral spring marked C attached at its other 


end to a fixed point in the lamp; and being so tilted 
and held, it is carried “p by the rod B {cb 
branch, so to speak, of the carbon rod proper which 
takes hold of and carries the carbon). Itis not, as 
in Fig. 1, the means by or through which the core 


lifts the carbon-rod. On the other hand, it is itself 


lifted by the carbon-rod. Being so lifted by the 
carbon-rod, it may be carried up against fhe slop 
(marked D’ in Fig. 6) and so /imit the upward 
movement of that part of the carbon-rod which it 
surrounds and clamps, and consequently limit the 
movement apart of the two carbon points. 

With this function of co-operating with the upper 
stop to limit the movement apart of the carbon- 
points, the similarity of function between the 
clamp in Fig. 6 and the clamp in Fig. 1 begins and 
ends. 


It is desirable that we show that the evidence is 
clear upon this point. 


The witnesses for the defence are very clear and 
positive that. the spiral spring C’ which takes 
hold of the clamp in Fig. 6, Is not a /ifting 
spring, that it is not designed to, and does not, 
perform any function of separating the carbon- 
points ; that itis not designed to, and does not, 
perform any function except that of tilting the 
clamp into, and holding it in, an inclined position, 
so that it will be moved up by the carbon-rod when 
the carbon-rod is moved up by the core. See Pope, 
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Q. 170-175, fol. 1115-1119. Quimby, Q. 19, 21, 
fol. 1175-1176; Q. 115, fol. 1214; Q. 121, fol. 1261. 
Weston, fol. 1262-1254. 


Mr. Pope (fol. 1034) correctly describes the 
operation of Fig. 6 thus: 

‘*The instant that an electric current traverses 
the solenoid A, fhe core Cis drawn intoit, and 
this being mechanically attached to the rod B 
of the carbon holder, raises the latter, carrying 
with it the clamp D, by reason of its angular 
position which causes it to Grasp the rod, until 
bhe lower edge of the ring comes in contact with 
the head of the adjustable stop D’, which causes 
the ring to grasp the rod still more firmly, and 
at the same instant checks the movement of the 
clamp D, rod V, core C, and carbon-electrode F’, 
thus limiting the distance to which this elec- 
trode is removed from the opposite one.’’ 


Again he says (fol. 1113): 

‘*T understand the descent of the carbon and 
carbon-holder to be arrested in both cases by 
the increase of magnetic force in the helix. In 
the organization shown in Fig. 1, this force 
acks upon fhe carbon holde through the clamp, 
while in the organization shown in Fig. 6 it 
acts directly upon the carbon-holder without 
the intervention of the clamp.” 


And then to the next question, 

‘*Do you understand that whereas the clamp 
in Fig. 1 acts first to permit a descent of the 
carbon-rod and then to check such descent, 
there is not in Fig. 6 such alternate permission 
and checking of the descent of the carbon-rod 
by any action of the clamp?’ 


he says ** Thatis my understanding of it.”’ 


Mr. Hicks, expert for appellants (in his 23d 
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answer, fol. 496, ef seq.), describes the operation 
of Fig. 6 substantially as Mr. Pope described it, 
and contrasts it very clearly with the operation of 
Fig. 1, and in the course of his answer brings out 
the fact that in Fig. 6, inasmuch as the carbon-rod 
and core are rigidly connected together. 


* The solenoid-core must continually change 
its position in reference to the solenoid, as the 
carbons burn away, and thus continually change 
the length of the are with:-a uniform current, 
and this change must occur continually and pro- 
gressively during the burning of the carbon- 
sticks ; thus it will be seen that the uniformity 
of the light from the lamp and the length of 
the are, and the steady, uniform feed, which 
is maintained, notwithstanding the accidents 
which are mentioned in the patent, can only be 
attained by the use of the apparatus shown in 
Fig. 1, where the core, independent of the 
carbon-rod, moves @ lifter, which latter moves 
the clamping ring, and the clamping ring, the 
carbon-rod, substantially as described :”’ 


So much for the comparison between Fig. 1 and 
Fig. 6, as combinations of parts for performing the 
operation of raising the ecarbon-rod. 

There is another operation, viz.: that regulating 
the feeding movements of the earbon-rod, in regard 
to which we must compare the two forms of lamp. 

By these feeding movements, we mean those 
minute movements which take place in accordance 
with the rate of waste of the carbons in the burning 
of the lamp, and by which the uniformity of. the 
are is maintained. 

A question exists between the witnesses for a})- 
pellants and those for appellees, as to whether this 
regulation of the feeding movements of the carbon- 
rod is performed in the same manner in Fig. 1 and 
Fig. 6. ; 

Mr. Pope, in his 26th ans., fol. 1016, p. 640, says : 
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‘‘In both forms the clamping ring controls 
the intermitting forward motion of the carbon- 
holders, and thus acts to feed the carbons 
towards each other to compensate for their con- 
sumption.” : 


In his 48th ans., fols. 1035-1036, he says: 


‘* That the mode of operation and function of 
the clamp are the same in both cases will at 
once appear upon comparison. The function 
of the clamp is to regulate the intermittent pro-_ . 
gressive motion of the movable electrode by its 
action upon a rod attached thereto. To effect 
this, the clamp must be made to assume an 
angular position, and thereby grasp the rod be- 
fore it commences to move in a direction to 
separate the electrodes ; it must partake of the 
motion of the rod so long as it is moving in this 
direction ; it must be checked when the limit 

-— - of the normal length of are has been reached 
by a stop, preferably acting upon the clamp 
itself in such a manner as to increase its grip 
upon the rod. The clamp must also accompany 
the rod a certain distance in its return move- 
ment, and then be tripped, or made to release 
the rod and allow the latter to slip through and 
advance the carbon preparatory to its taking a 
new hold upon the rod.”’ 


In his 163d answer, fol. 1112, he says that, in 
Fig. 1, 

‘‘the intermittent feeding motion is accom- 
plished by the contact of the clamping ring 
with the floor, which (fills the former into a 
position which permits the carbon-holder to slip 
through it a sufficient distance to accomplish 
the object.”’ 


And in his 165th answer he says of Fig. 6 that 


‘* the release of the carbon-holder from the 
clamp is effected in the same manner as in Fig. 
kK 
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But in his 167th answer, he admits that in Fig. 1 
the clamp acts first to permit the descent of the car- 
bon-rod and then to check such decent, and that 
there is nol such alternate permission and checking 
of the descent of the carbon-rod by any action of 
the clamp in Fig. 6. 

Mr. Quimby (expert for appellees) in his 16th 
answer, fol. 1171, p. 730, also says of Fig. 6 that 
when the clamp strikes the table, it ‘* is thereby 
tripped so that the rod B can slide through it.” 

Mr. Hicks (expert for appellants), in his 29th and 
30th answers, fol. 503, says that in Fig. 1 the clamp 
ing ring controls the intermittent forward motion 
of the carbon-holder, and thus acts to feed the car 
bons towards each other, to compensate for their 
consumption, and that in Fig. 6 24 does nol ; also 
in his 34th answer, p. 320, he says that in Fig. 6 
the carbon-holder releases the clamp, instead of the 
clamp releasing the carbon-holder, and in his 23d 
answer (fol. 496), he says that in Fig. 6 the lower 
edge of the clamp is 7s drawn against the flor as 
the rod pulls it down against the upward pull of 
the spring C’. 

The observation of the Court will easily suffice to 
enable it to judge of the difference of operation in 
the two cases. Indeed, there is no difference of 
opinion, and can be none, as what is done in and 
by the two organizations 

We have shown that in Fig. 6 the core and carbon- — 
rod are fastened together and move as one part, and 
that the clamping ring, which is kept tilted by the 
spring C’, is raised by the carbon-rod and, if raised 
high enough, will come against the stop and check 
the further upward movement of the carbon-rod. 
This is the only useful function of the clamp iW 
Fig 6. So far as it checks or hinders the pulling 
down of the rod B through it, it is, if it is anything 
practical at all, only @ necessary evil. The forces 
whose equilibrium is intended to keep the are con- 
stant are, first, the magnetic force pulling the core 
up and the carbons apart, and, secondly, the force 
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of the spring S (plus the gravity of the core) pull- 
ing it down and the carbons together. As Mr. 
Yuimby says (fol. 1176, p. 734): 


‘‘ If any more lifting power were required in 
the organization shown in Fig. 6, the natural 
way of obtaining it would be by diminishing 
the tension of the spring 8, which co-operates 
with gravity in forcing the carbons to approach 
each other.” 


Asan aid to the magnetic pull on the core the 
spring ©’ is useless. As Mr. Quimby again says 
(fol. 1175) : 


‘* The sole important function of the spring 
C’ is to keep the clamp D in a tilted position 
when the rod Bis raised by the lifting power 
the solenoid.” 


The operation of the spring C’, to hinder the pull- 
ing down of the core by the action of the spring 
S, is not a function in the lamp at all. It does 
no good by so hindering, if it hinders at all, and is 
not intended to do any. The action of the spring 
C’ to keep the clamp tilted, is necessary in order 
that that the stop should operate; its resistance 
to the clamps moving back again towards the hori- 
zontal, is a mere incumbrance. It is there because 
it cannot be got rid of. 

If the lamp of Fig. 6 should be used to separate 
the carbons in such a manner as not to require any 
stop, all use for the spring C’ and the clamp would 
instantly disappear; the lamp would go on and 
work perfectly well without them. On the other 
hand, if the clamp should be removed from the lamp 
of Fig. 1, the lamp would become inoperative; there 
would be no longer any connection at all between 
the core and the carbon-rod. This is true, whether 
there be any slop, or any use of the stop, or not. 
The grasping and lifting of the carbon-rod is done 
by the core through the agency of the clamp, and 
when the core descends so that the clamp, by the co- 
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operation of the floor, forms a diminished angle with 
the floor, the carbon-rod by its own gravity may de. 
scend: whereas, in Fig. 6, the carbon-rod is fastened 
directly to the core; the clamp does not intervene ; 
no function of *‘ grasping preparatory to lifting’’ is 
performed by the clamp, because no lifting work is 
done by or through the clamp; all this, because the 
clamp is nol in Fig. 6, as itis in Fig. 1, the means by 
which the motions of the core are communicated to 
the earbon-rod and through which the feeding of 
the carbon-rod takes place and is controlled. 


When Mr. Pope says (fol. 1036, p. 651) that in Fig. 
6 asin Fig. 1 the clamp is ‘‘ tripped, or made to re 
lease the rod and allow the latter to slip through and 
advance the carbon preparatory to its taking a new 
hold upon the rod,’ and (fol. 1415) that in both 
the clamp is, by its change of angle, put in position 
to grasp the rod the instant it (the rod) commences 


to move upward, he wses language which suggests 
an andloqgy to the ear, where none exists in fact. 

In Fig. 1 the clamp /s tripped and releases the rod 
and allows it to feed through. In Fig. 6, the clam)» 
never releases the rod, but the rod makes its way 
down against the constant opposition of the clamp. 

In Mig. | the change of angular position of the 
clamp permits the descent of the rod. In Fig. 6 
the descent of the rod com pe /sa change of the angu- 
lar position of the clamp. 

That the feeding operation of the clamp in Fig. 1 
is not performed by the clamp in Fig. 6, is still 
further evident from the fact that the floor in Fig. 1 
is essential to the operation of feeding the carbon 


into the are; whereas the floor in Fig. 6 has no 
function other than to prevent the clamp descend- 
ing at any time more thana predetermined distance 
below the head of the adjustable stop, and has ‘abso- 
lutely nothing to do with the feeding of the carbon 
into the are. 


Mr. Pope acknowledges the fallacy of the com- 
parison between the two figures, when he admits on 
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cross-examination (ans. 167, fol. 1113) that whereas 
in Fig. 1 the clamp acts first to permit the descent 
of the carbon-rod, and then to check such descent, 
there is not such alternate permitting and checking 
of the descent of the carbon-rod by any action of 
the clamp in Fig. 6. 


We have thus critically examined the position 
taken by the appellees’ experts, that the same 
functions of releasing the carbon-rod, which is per- 
formed by the clamp in Fig. 1 is performed by the 
clamp in Fig. 6, and have shown that position to 
be unsound. 

But if itwere sound, it would not help the defense. 
lt would still be true that the entire Junction of the 
clamp, as described, in reference to the lamp shown 
in Fig. 1, 18 not performed in the lamp of Fig. 6, 
but only a part of it. 

As has been already stated, and must be always 
borne in mind, the operation of the angularly-im- 
pinging ring-clamp is to produce correspondence 
between a// the movements of the carbon-rod on the 
one hand, and of the core on the other. By means 
of the clamp, when the core rises, the carbon-rod 
rises ; and when the core stands still the carbon- 
rod stands still: and when the core descends, the 
carbon-rod descends until the clamp touches the 
floor, when in any farther descent of core the clamp 
not now descending bodily but changing the angle 
of its impingement, permits the carbon rod to 
descend 


If we admit (as we do not, and as appellees do 
not in reality contend) that the clamp in Fig. 6, by 
changing the angle of its impingement, permits the 
carbon-rod to descend, it is still the fact, admitted 
by the defense, that the clamp of Fig. 6 has no 
agency in either lifting or holding still or lowering 
the carbon-rod before the floor is reached. 

That this distinction is plainly involved in the 
claims on which we charge infringement, will appear 
hereafter. 
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Our whole contention as to fact was definitively 
conceded by appellees in their proofs in rebuttal 
when Mr. Pope testified (fol. 1348, p. 841). 

‘The clamp [of Fig. 6] serves as a check on the 
upward movement of the core and carbon-holder, 
and thus prevents the excessive elongation of the 
are. /t does not produce any material effect in 
connection with the downward or forward Move 
ment of the core or carbon. In Fig. |, it serves as 
a medium for the transmission of force from the 
core to the carbon-holder ; while, in Fig. 6, this is 
directly transmitted through an arm.”’ 

Notwithstanding this plain and admitted differ- 
ence between the mode of operation of the clamp in 
Fig. 1 and its mode of operation in Fig. 6, the ap- 
pellees have labored to show that fhe patent con- 
founds or treats as immaterial these differences ; 
and this they do, because they have discovered an 
old lamp which is essentially like Fig. 6. Nobody 
uses Fig. 6. Nobody wants to, when he can get 
a lamp like Fig. 1. But the appellees who 
use Fig. 1, labor to show that Fig. 6, which they 
ean show to be old, is substantially the same as 
Fig. I—or rather that, admitting that it is vol 
in fact substantially the same, the Brush reissue 
specification says that it is, or can be construed as 
saying that it is, and therefore the construction 
and operation shown in Fig. 1 may be pirated by 
them with impunity. 

[t now becomes necessary to look at the general 
language of the Brush specification, and show 
that it does of mean, as the appellees say it does, 
that the construction and operation of Pig. 1 and 
Fig. 6 are substantially the same, contrary to the 
Jaet as admitted by the appellees themselves. 

Certainly, if it appear, as it does, that there are 
substantial and material differences of operation, 
which are clearly claimed in certain claims of the 
patent, and these claims are infringed by the appel- 
lees, the Court will not be inclined to put upon the 
patent aconstruction which will contradict admitted 
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facts and deprive the patentee of all protection of a 
valuable invention, unless the words of the specifi- 
cation plainly and imperatively require it. 

In the 48th Q. (fol. 1035, p. 651) Mr. Pope is 


asked : 


: Notwithstanding the circumstance that the 
’ clamp in Fig. 1, of the Brush patent, lifts the 
carbou-holder, while in Fig 6. of the said patent 
the clamp does not lift the carbon-holder, what 
are your reasons for thinking that the clamp is 
the same in both cases, and w/i/l you make que 
lations from descriptions contained ‘in the 
patent which support Your riews.”’ 


And in his answer he makes certain quotations, 
and says (fol. L087, p. 652): 

‘Thus it clearly appears that the patentee 
himself regards the construction and mode of 
operation of the two devices to be substantially 

, identical.” 


We repeat that it is manifest and is admitted that 
in point of fact, there is an operation performed in 
Fig. 1 which is of performed in Fig. 6, 7.¢., the 
core lifts and controls the carbon rod by and through 
the clamp ; a very important and vatuable difference 
in fact, for reasons explained by Mr. f/icks at 
fols. 498 and 499—and a difference entering ex- 
pressly into those claims on which we charge in- 
fringement, as will hereafter be made clear. 

It is therefore nof true that the construction and 
operation of Fig. 1 and Fig. 6 are substantially iden- 
tical, and the patentee cannot be held to have said 
that they are identical except as lo some operation 
which appears (is matter of facet lo be COMMON lo 
both. 

Let us now take up specific statements made in 
the patent in regard to Fig. 6. 
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In that part of the specification which describes 
Mig. 1, and just after the statement (fol. 46) that 
‘one edge of the ring D is over a lifting tongue, 
C’, or its equivalent, which is attached to the core 
C”, while the opposite edge of said ring is a short 
distance below the crown of an adjustable set screw, 
)’ the patentee says: ‘* This arrangement is sus- 
ceptible of various modifications and suitable means 
of any description may be employed whereby one 
point of the ring D may be lifted in such way as to 
clamp the rod B, while a limit is placed to its up- 
ward movement, or to the upward movement of the 
core C.”’ ° 

Mr. Pope refers to this (ans. 60, fol. 1044, p. 656), 
as meaning that the lifting office here referred 
to, is performed by the spiral spring C’ in Fig. 6. 
But it must be observed that the patentee is as yet 
speaking only of Fig..1 and of lifting the clamp by 
the core and so lifting the earbon-rod. The sentence 
quoted manifestly refers to modifications which 
may be made in the manner of (ilting the ring by 
the upward morement of the core. 


‘* In this modification,’’ says the patent, speaking 
of Mig. 6 (fol. 50). “ fhe motion of the core CU is 
transmitted to the rod RB. substantially as -hereto- 
Sore described.”’ 

Now, in fact, tite motion of the core is trans- 
mitted to the rod in Fig. 1 by means of a clamp 
which is “‘ independent of the core, but adapted to 
be raised by a lifter secured thereto,’’ as claimed in 
the first claim. This is not true, and is admitted to 
be not true, of Fig. 6. 

The passage above quoted must therefore mean 
that there is the same transfer of motion in a gen- 
eral way from the core to the rod in the two figures, 
without reference to the manner of transfer ; which 
is true. It cannot mean that the transfer of motion 
is effected in substantially the same way in the two 
tigures ; for that is not true, and nobody says that 
it is true. 
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Next the patent says: 


- The ope ration of this de Dice is substan- 
tially similar to that of the device shown at 
Fig. 1. A current of electricity being passed 
through the helix A, the core C is. by force of 
the axial magnetism thus created, drawn up 
within the cavity of said helix. The Spring §, 
or:its equivalent, acts as gravity does on the 
rod B (shown in Fig. 1) to keep the carbons 
together, and the force of the magnetism 
through the core C resists this tendency of the 
spring S to draw the carbons into actual contact. 
The rod B, In this Instance, also passes through 
the ring D, which is held in its angular clamp- 
ing position by the spring C’, which is the 
equivalent of the finger C’ of Fig. 1. The ad- 
justable stop D’ is in all respects identical with 
the same element hereinbefore specified. The 
ring Din this instance acts in a similar manner 
as heretofore described in governing and con- 
trolling the rod B.’ 


Now, to read the passages italicised as meaning 
that the operation of Fig. 6 is, in all respects, sub- 
stantially similar to that of Fig. 1, and that the 
ring D in Mig. 6 governs and controls the rod B in 
all respects, as the ring D in Fig. 1 does, is to make 
them say what is not true, as has been heretofore 
shown and as is self-evident 

And if we take the paragraph just quoted, as-a 
whole, it is evidently not intended to convey any 
such meaning. There is no reference in it to the 
peculiar combination of core, clamp and rod, which 
appears in Fig. 1, the core holding the rod by and 
through the clamp and allowing the rod to feed 
through by changing the holding angle of the clamp 
by the opposition of the floor. Nothing is said 
about holding up the clamp, except that it is “* held 
in its angular clamping position ’’ by the spring C’. 
It must be held in such angular clamping position, 
in order that it may be carried up by the rod and be 
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brought against the stop, and so govern and control 
the upward movement of the rod. And accordingly 
the patent says, in the same connection, that 


‘The adjustable stop D’ is in all respects 
identical with the same element hereinbefore 
specified. The ring D, in this instance, acts in 
a similar manner as heretofore deseribed | 72. @., 
in Fig. 1| in governing and controlling the rod 
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viz. : by coming in contact with the stop. 

The whole description is of an operation which 
may be performed whether the clamp is the agent 
by which the core raises lhe rod or not, S«) long as 
the clamp and stop are so combined with the car- 
bons that the clamp, moving with one of the carbons, 
shall, by coming against the stop, determine the 
extent of the separation. 

And so, Mr. Pope SAaVS, speaking of ig. | and 
Fig. 6 (fol. 1017-1018, p. 640) that an essential differ- 


enee between the two. is that ‘‘in thé first form the 


lifting of the carbon-holder is effected by means of 
the clamping ring which serves to connect the core 
with the carbon-holder, while in the second form 
the core is attached rigidly to the earbon holder.”’ 


He then LOeCS on to Say : gig The PAN¢ nlial mode of 


operation, howe ad Ir is alike aT, hoth. Viz. : that 
when a current traverses the helix and raises the 
core, the rod B will be both clamped and raised to 
a proper distance, which distance is determined by 
an adjustable stop.” (See also //icks ans. 35, fol. 
HOA. ) 

This is indeed az essential mode of operation, as 
to the stop functions which are the subject matter 
of claim two, but which are not in controversy, in 
this case, and it does characterize both Fig. 
l and Fig. 6. jut it is not the only essen- 
tial mode of operation. And it cannot very 
well be, in view of the essential diffe FEMUCE 
which Mr. Pope himself admits between the 
two lamps. That essential difference involves a 
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peculiarity of operation which belongs to the sub- 

ject matter of those claims on which we now rely. 
After describing both Fig. 1 and Fig. 6, the 

patentee says: 


‘*T have practically and thoroughly tested the 
two forms of my invention as shown in the 
devices just specified, and in point of their 
capacity to consume long earbon sticks, and 
produce a continuous and effective light with- 
ont the necessity of manual interference I find 
them perfectly op ratios be 


Nobody denies that the lamp shown in Fig. 6 is 
operatire to burn long sticks. We say that that 
lamp whose organization requires that the normal 
core to the solenoid shall keep 
changing as the stick burns away, because the car- 
bon feeds only w7// this core and not through a clamp 
connected with the core, cannot burn as long sticks, 
or sticks of the same length to as good advantage as 
the lamp of Fig. 1 
nothing to the contrary 

.Nobody denies that the lamp shown in Fig. 6 is 
operative to produce a continuousand effective light 


relation 


of 


the 


can. And the patentee says 


withont the necessit\ of manual interference. We 


say thatit does not and cannot produce a continuous 
light, which shall be as effective, including the quali- 
ties of uniformity and steadiness, or produce it as 
long as the lamp shown in Fig. 1 can. And the 


patentee says nothing to the contrary. 

The Fig. 6 lamp is necessarily inferior to the Fig. 
1 lamp, because it belongs to the type of the Arche- 
reau, the Browning, and the White lamps, in which 
(see page 124 of this brief) “ the moving magnetic 


member and the carbon-rod are rigidly connected 


together, 


and there is no moving of the 


carbon permanently downward as it burns away, 


which is not accompanied by a proportionate and 


equally permanent movement of the core out of its 
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original position.’’ It is, however, the best lamp 
of that type that has ever been produced or pro- 
posed, so far as we know ; and this for two reasons. 
First, by virtue of its peculiar construction, the 
amount of permanent displacement of the core 
relatively to the amount of lighting work done is 
minimized. This results, in the first place, from the 
fact that the core Is rigidly econnected with both 
carbons at once, so that any motion of the core pro. 
duces cl simultaneous motion of both carbons, but in 
opposite directions. It results, in the second place, 
from the fact that the lever character of the rigid 
Conn etions hetw el) the COre and each of the Car;r- 
bons is such as TO olve the lower carbon three times 
as great an absolute motion as is required of the 
core to produce it, and to give to the upper carbon, 
which is the positive carbon, four times as great an 
absolute motion as that of the core. These motions 
of the upper and lower carbons being simultaneous 
and both toward each other, or both away from 
each other, it is evident that a given absolute dis 
placement of the core in feeding the carbons together 
causes a total motion of the carbons toward each 
other of seven times the absolute extent of the core’s 
displacement. Thus a lowering of the core one inch 
will feed seven inches of carbon into the are. 
Second, by virtue of its peculiar construction, the 
relative amount of maladjustment resulting from 
this permanent displacement of the core is minim 
ized, small as that displacement is. The adjust 
ing device bringing about the equilibrium in the 
lamp is the spiral spring 8, of the patent drawings 
Fig. 6. The tension of this spring must vary con- ° 
siderably, vary as it is stretched or slackened, Say 
an inch, and this variation is in the direction tend- 
ing to compensate for the change of magnetic draft 
due to the gradual displacement of the core. That’ 
is Lo say, as the core is lowered and the pull ot the 
solenoid for a given current upon itis weakened, 
the opposition to this pull of the spring 8 is at the 
same time weakened by the slackening of its ten- 


* . 


945 


sion. Thus the lamp to this extent automatically 
readjusts its equilibrium as the core is gradually 
displaced. This, as a practical arrangement, is in 
sharp contrast with that of the White lamp, for 
example, where the equilibrium was adjusted by 
means of weights applied or removed by hand. 


Mr. Pope testifies (fo!. 1348, p. 841): 


“T have burned a lamp constructed according to 
Fig. 6, and it operated exceedingly well, although 
its total range of movement is not so great as that of 
Fig. 1, and hence so long a carbon cannot be used.”’ 


We come now to examine the claims on which 
infringement is charged and show what we under. 
stand to be their true construction. 

We shall take them in their /ogica/ order, instead 
of the order in which they stand in the patent. 


The Sixth Claim. 


‘In an electric iamp, an annular clamp 
adapted to grasp and move a carbon-holder, sub- 
stantially as shown.” 


The clamp shown in Fig. 6, does not ‘‘ grasp 
and move.a carbon-holder,”’ nor has it any adapta- 
tion enabling it to “grasp and move a carbon- 
holder.’ lt therefore cannot he the subject matter 
of this claim. The clamp shown In Fig. l, is an 
annular clamp and it does ‘‘grasp and move a 
carbon-holder,’’ and has adaptations enabling it to 
do SO, and is. therefore, with such adaptations, the 
subject matter of this claim, and we turn to the 
description and drawings of the lamp of Fig. 1, for 
our explanation of the claim 

We quate again, for convenience of reference, 
Mr. Hicks’ very clear statement (fol. 73, p. 43, ef seq.) 
of the JTASPING and moving of the carbon-holde i 
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which is described as done by the annular clamp. 
He says: 

‘When the carbon-rod, the clamp and the 
core have settled enough to bring the lower por- 
tion of the annular clamp in contact with the 
upper surface of the lower portion of the frame 
at the top of the lamp, which is its normal posi- 
tion in continued action, any further lengthen. 
ing or tendency to the lengthening of the elec- 
tric are will cause the side of the clamp which 
is held by the lifter of the core to fall an almost 
imperceptible amount by the minute weakening 
of current. As the end of the clamp which is 
in contact with the frame cannot descend any 
further, the other end of the clamp descends 
and the angular grip is slightly relaxed, which, 
no longer able to sustain the weight of the rod 
and the carbon, allows the rod and the carbon 
to descend a trifle, which brings the carbon 
points slightly nearer together, shortening the 
arc a trifle, which gives a proportionate increase 
to the strength of the current passing through 
the helix, causes the core slightly to rise, carry- 
ing the lifter and one side of the ring instantly 
upward, which checks the further descent of 
the carbon-holder through the clamp, and brings 
the angular clamp into the same angular posi- 
tion in regard to the carbon-holderand the floor 
which it had before the last feeding adjustment. 
This operation which I have last described is so 
minute and sensitive that no apparent change 
in the are is made, and the light will continue 
uniform practically until the carbon-stick is 
burnt up.” 


The grasping and moving of the carbon-holder to’ 


which the annular clamp must be adapted, in order 
to accomplish the described object must be, then a@ 
grasping of the carbon-holder whenever ® is to be 
moved much or little, or never so little, or checked. 
entirely, or slightly, or never so slightly ; a grasp 


continuously maintained but, by variations of the 
angle of the clamp with the rod, successively relax- 
ing and tightening on successive new points of the 
rod, as such points are exposed to the grasp by the 
carbon-holder’s feeding down through the clamp ; 
and a moving of the carbon-holder in the direction 
and to the extent, be it much or little or never so little, 
which is required to compensate from moment to 
moment for the changes which take place in the are 
as the carbons are consumed and the current finet- 
uates up and down in the normal operation of the 
lamp. 

The clamp must be substantially annular in con- 
struction, and substantially such as just above 
deseribed in operation. 

No annular clamp, which does not have the above 
described capacity of grasping and moving, as re- 
quired, for the establishment and maintenance ofa 
continuous and uniform are, including the relaxing, 
to regrasp al successive points of the carbon-holder 
by variations of the angle made with it by the 
clamp, anticipates this claim. 


The Fifth Claim. 


‘‘In an electric lamp. the combination, with 
a carbon-holder, of an annular clamp surround- 
ing the carbon-holder, said clamp adapted to be 
moved, and thereby to separate the carbon 
points by electrical OT magnetic action. sub- 


stantially as herein set forth.”’ 


This claim adds to the elements of the sixth claim 
this, that the agent moving the annular clamp must 
he an electrical or Magne tic agent. 

The carbon-holder and annular clamp of this claim 
are the carbon-holder and annular clamp of the 
sixth claim, combined as there combined, the clamp 
having the same construction and the same capacl- 
ties of grasping, etc., just explained in connection 
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with that claim. In addition, there is the further 
adaptation of the clamp entering as an element and 
as a limitation into this claim, to wit, that the clamp 
is adapted to be moved, and thereby to accomplish 
its feeding control] of the carbon-holder and are, 67 


el clrical OT maqnetic action. 


3ut this electrical or magnetic action must be 
such as will vive to the clamp its described opera- 
tion, and such as will, through the clamp, operate 
to separate the carbons and establish the are, to 
gradually feed the carbons together as they are 
consumed, feeding the rod down through the clamp 
after the clamp reaches the floor, to move the car- 
bon up or down, whenever and to the extent that it 
is necessary to compensate for any change in the 
are or current or carbons, be it much or little, or 
ever so little, and whatever its cause, and thus to 
form and maintain a continuous and uniform are, 
automatically, and throughout the consumption of 
carbons of indefinite length. 


To give the clamp this operation, and thus, 
through the clamp, to establish and continuously 
regulate the arc, the electrical or magnetic agent of 
this claim must be such as will establish and main 
tain a condition of equilibrium or balance of forces 
in the lamp acting upon the clamp. 


The balance or equilibrium exists between the 
electrical or magnetic action, tending to separate 
the carbon points, and a constant force, such as 
gravity, tending to bring the carbon points to- 
gether, with usually an adjustable spring or springs, 
working one way or the other indifferently, and 
furnishing the means of adjusting the equilibrium. 
Of this equilibrium, thus properly adjusted, the 
electrical or magnetic action is, in the operation of 
the lamp, the variable factor and therefore the reg- 
ulating factor. Its variations must, therefore, be 
proportioned LO the changes Or errors in are (and 
hence in current) that are to be regulated and cor- 
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rected by it. The law of variation of this electrical 
or magnetic agent, therefore, must be, that its varia- 
tions shall, in direction and extent, be substantially 
proportioned to the changes of current producing 
them, whatever may be the position at the instant 
of the moving electrical or magnetic part ; or, to 
state the same law in another way, the strength of 
the electrical or magnetic action fora given current 
must be substantially the same for C0ET position of 
the electrically or magnetically moving part 
throughont the range of its operating positions. 
Then, wherever in its path the moving part may be, 
a given change in the current will produce always 
substantially the same change in the strength of the 
electrical or magnetic action, and the same amount 
of movement of the electrically or magnetically 


moving part 


No electrical or magnetic agent will answer the 
requirements of this claim, whose action is sub- 
stantially determined by any other law; that is, 
whose movements are not in direction and eatent 
substantially proportioned to the changes in the cur- 
rent producing them. For under no other law of 
motion of the electrically or magnetically moving 
part can the equilibriam heretofore described be 
reached or maintained. and the operations described 
which form the life and essence of the Brush inven 
tion. be brought about. Underno other law of mo 
tion of the moving part can the clamp have that 
adaptation to grasp and move the carbon-holder, and 
thereby separate, and in co-operation with the floor 
keep properly separate, the carbons, and thus es- 
tablish and maintain a continuous and uniform are, 
all of which are essential to the Brush invention, 

Any electrically or magnetically moving agent will 
be in law the agent of this claim, whose mode of 
operation is as just defined, whereby it accomplishes, 
through the clamp, the work of establishing and 
continuously regulating the are; and it is obvious 
that this mode of operation may be embodied in 
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specific electric or magnetic contrivances, widely 
differing among themselves in other respects, or in 
the degree of perfection with which they perform 
the essential operation above mentioned. 

The essential property or law of motion of the 
electric or magnetic agent, that which qualifies it 
for the mode of operation required by the plaintiff's 
invention, is that fhe MOVING part of the electric or 
magnetic SUsle Mt shall practically MIOCE SO Fi uch “is 
lhe current varies and no more. This result is at- 


tained by causing the moving part to move through 


an electric or magnetic field of sufficient extent for 


the proposed movements of the carbon. throughout 
which field the electric or magnetic attraction is 
substantially uniform for a uniform current—a 
traverse, in other words—throughout which the 
electric or magnetic action is evenly “ distributed,”’ 
SO TO speak. 

The solenoid and core have inherently this prop 
erty or law of motion, as is well known to construc 
tors of electrical apparatus; and is the apparatus 
most commonly used in the art, where that motion 
is desired; and is the particular device described in 
the Brush patent for the purpose. 

There is also a certain class of electro-magnets 
and armatures, equally well Known and used in the 
art for similar purposes, which have the property 
inh question in greater or less degree of perfection, 
by virtue of characteristic structural differences 
from the COMMON electro muacnet and armature: the 
generic characteristic being, that the movement of 
the armature is mechanically constrained to a path 
in the magnetic field, throughout which path the 
magnetic attraction is practically uniform, for a uni- 
form current, through the desired length of traverse. 

In the ordinary electro-magnet and armature, the 
necessary law of motion does not exist. It does not 
exist in kind. The motion of the ordinary arma- 
ture towards the poles is in obedience to an attrac- 
tion which, fora uniform current, increases inverse- 
ly as the square of the distance from the poles ; 
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that is to say, the armature being subject to an at- 
traction represented, we will Say, by four ounces 
when a quarter of an inch distant from the poles, 
will be subject to an attraction represented by six- 
teen ounces when an eighth of an inch from the 
poles; and by an attraction represented by [two 
hundred and fifty-six ounces whena sixteenth ofan 
inch from the poles; and this without the slightest 
variation in the current. An armature moving in 
obedience to such an enormously increasing attrac- 
tion, while at the same time the current remains 
unchanged in strength, cannot serve the purpose of 
the electrically or magnetically moving part which 
is to be combined with the carbon rod and clamp, 
in order to get the operation and result of the plain- 
tiff’s invention. It cannot be brought into the rela- 
tion of equilibrium, which is essential, as heretofore 
described. 

It is a physical impossibility to so restrain such 
an armature, moving ina path directly towards its 
poles, that is to say, to. substantially overcome the 
law of enormously increasing attraction just de- 
scribed. 


On the other hand, in the class of electro magnets 
and armatures first above referred to, Known as 
“ repartiteurs’”’ or distributors, the motion of the 
armature is mechanically constrained to a path in 
the magnetic field, throughout which the magnetic 
attraction is practically uniform for a uniform cur- 
rent through a sufficiently long range of traverse to 
accomplish the desired movements of the carbon. 
In one set of devices. this has been accom plished by 
constraining the armature to move ina path more 
or less nearly at right angles to the path the arma- 
ture would take, if not constrained ; that is, the ar- 
mature is constrained to move in a direction more or 
less nearly at right angles to the direction of the 
magnetic attraction. And inanother set of devices, 
the result has been accomplished by constraining 
the armature to move in a path such that a portion 
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of the armature enters a magnetic field attracting if 
in the opposite direction 


A single illustration of each of these forms of dis- 
tributor will here be piven. | 

The Clark English patent of 1859, (p. 924), being 
for the Serrin lamp, describes an example of the 
first form of distributor. 

The cut, Fig. 1,found on page 490, ‘n/ra, illus 
trates the motion of the armature in one form of 
the lamp shown in that patent 

() represents the end or pole of the magnet. \ 
represents the armature. The full arrow repre- 
sents the path to which the motion of the armature 
is constrained. The dotted arrow represents the 
direction of the attraction, that is, the path the 
armature would take, if unconstrained, like an 
ordinary armature. 

The length of traverse, represented by the full 
arrow, is limited by adjustable stops. The law of 
motion of the armature in the path,-represented by 
the dotted arrow, would bein obedience to an attrae- 
tion, increasing inversely as the square of the dis 
tance without any change of the current—the law of 
enormously increasing attraction illustrated above. 
The law of the motion of the armature in the path, 
represented by the full arrow, /s in obedience to an 
attraction substantially uniform throughout the 
length of traverse for a uniform current. Adjusta- 
ble spiral springs assist this latter result by restrain- 
ing the motion in that path. The patent says that 
a solenoid and core may be substituted for the mag 
netic device shown. This lamp is a continuous reg- 
ulation, equilibrium are lamp. 

The Hjorth Knelish patent of 1855, (p. 953), 
describes an example of the other form of dis- 
tributor. The armature has teats or core-like 
projections which enter toa certain distance into 
the hollow legs of magnets, the main body of the 
armature remaining without the magnets. The teats 
or core-like projections are attracted so long as they 


are without the hollow legs, but after they have 
entered, and according as thelr mass enters, the 
magnet tends to push them ont. Meantime the 
main body of the armature, which is without, is at 
tracted directly toward the magnet. The effect of 
compounding these opposing attractions, is to pro- 
ducea substantially uniform pull upon the armature 
throughout its range of traverse. This device was 
used in a magnetic motor See p. 480 infra.) 

These two classes are all more or less perfect 
forms of distributors, and. along with the ordinary 
solenoid and core, have in greater or less degree of 
perfection, the property or law of motion described 
above. and essential to the Bruslr invention. 

It isto be noted that this claim, like the sixth 
claim, is limited to an *‘ annular’’ clamp. 


The First Claim. 


‘‘In an electric lamp, the combination with 
the carbon-holder and core, of a clamp sur- 
rounding the carbon-holder, said clamp he Lung 
indepe ndent of AT COTF, hut adapted lo he 
raise d by Li Lifte yr secured there fo. substantially 


as set forth.’ 


This claim embraces the ring clamp D with its be- 
fore described action thy 1} the rod, when such action 
is communicated to it by a core or its equivalent 
through il lifter secured to the core, The clamp is 
independent of the core, in order that it may have its 
angling motion with referente to the carbon. rod per- 
fectly free ; and then as the carbon-rod is to be lifted 
by the core through the intervention of the clamp, a 
lifter Is provided which is secured to the core and 
partakes of its movements. The manner in which 
the lower end of the lifter engages the clamp is not 
material, So long as the freedom of the clamp to take 
and hold, as desired, any of its binding or releasing 
positions, is at no time impaired, 
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We helieve that this claim Is. by the disclaimer of 
Oct. 14, 1881 (printed p. 31), limited to substantially 
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the annular clamp of claims 5 and 6. 


In order to make this claim invalid, by making it 
include a combination of parts, like that of Fig. 6, 
which is shown to be anticipated by the so-called 
‘White’? lamp, the appellees have taken the 
following grounds in their expert testimony 


|. That, by the words ‘‘said clamp being independ. 
ent of the core, but adapted to be raised by a lifter 
secured thereto,’ is meant a lifter secured to the 
clamp. 

Says Mr. Pope, expert for the appellees (fols. 1038 
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and 1€39, p. 653): 

“The words _ lifter secured thereto’ may 
mean that the lifteris secured fo fhe clamp, which 
is the construction shown in Fig. 6; or é/ may 
equally well mean that it is secured fo the core, 
which is the construction shown in Figs. 1, 2, 
and 8. But from the manner in which the parts 
operate, it is evidently necessary in both forms 
that the lifter should be secured to the clamp- 
Ing ring, or, at least, attached to it In a manner 
which enables it to tilt it, and thereby cause it 
to grasp the carbon-holder ; while on the other 
hand, it is not essential that it should be at- 
tached in any manner directly to the core, nas- 
much as in Fig. 6 the lifter is wholly independ 


ent of the core.” 


Mr. Pope and Mr. Guimoby have both testified (as 
heretofore shown) that the spring C’ in Fig. 6, is no 
lifter at all—that its sole function is to put and 
keep the clamp in a tilted position. And see Hicks, 
fol. 497, p. 315 and 505, p.320. The lifter in Fig. 6, the 
thing which carries the clamp, is the carbon-rod 
itself—see Hicks, ans. 97, fol. 531, p. 337. 

but supposing that the spring C’ in Fig. 6 may 
be called a lifter, it will be noticed that Mr. Pope’s 


only reason for saying that ‘* secured thereto,”’ in 
the first claim, means secured to the clamp and not 
secured to the core, is that Fig. 6 and Fig 1 both 
have it secured to the clamp, and only Fig. 1 has it 
secured to the core. He takes it for granted that 
the first claim is intended to cover the com- 
bination of Fig. 6, as well as the combination of Fig. 
l, and proceeding pon that mistaken assumption, 
puts upon the words ‘‘secured thereto,’ a con 
struction which makes the claim cover Fig. 6, and 
makes it therefore void for want of novelty, by 
reason of the ‘* White’ lamp; while admitting that 
those words ‘‘may equally well mean’”’ such a con- 
struction, as is foundin Fig. 1 and not in Fig. 6, and 
so leave the claim valid notwithstanding the 
** White” lamp. 

This is enough to require the Court, on settled 
principles of construction of specifications, to adopt 
the latter interpretation of the words ‘* secured 
thereto.”’ 

Besides, it is the natural and only grammatical 
reading of the language of the claim—‘‘ said clamp 
being independent of //A« core, but adapted to be 
raised by a lifter secured //hereto,’’—meaning, of 
course, to the core, the last antecedent: else the 
al (7) A Aaa loses its uppositive force and becomes mean- 
ingless. and the words ‘*“‘ secured thereto’’ become 
tautological and add nothing, for if a clamp is 
‘adapted to be raised by a lifter,’ that lifter must of 
COUPSse he in sOoTne wil Sen ured Lo it. iS Mr. Pope 
Says. 

Again, the foreed interpretation suggested by Mr. 
Pope would obliterate and destroy all distinction 
between the two organizations shown in Figs. 1 and 
6 respectively, although they differ manifestly and 
in important practical particulars, 

Finally, Mr. Pope’s interpretation, making the 
claim cover the core and carbon-holder of Fig. 6 
rigidly connected, and the clamp and tilting spring 
C’ of that figure, would make it void, as for an inop- 
erative combination of parts and as for a mere 
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aggregation of parts without mutual cooperation ; 
for the clamp and its tilting spring C’ of Fig. 6 hare 
‘no operation whatsoerer in the lamp except itt CON 
junction with the adjustable stop, and, that stop 
not being an element of this claim but being an ele- 
ment of claims 2 and 3, and therefore presumably left 
out of this claim with intention and not to be con- 
strued into it, the clamp of this claim must be the 
clamp of Fig. 1 which Aas mutual codperation with 
the core, carbon-holder and lifter, and this without 
the stop, and cannot be the clamp of Fig. 6, which 
has not such mutual codperation with those elements 
without the stop 

Thus Mr. Pope would foree upon the claim a 
construction that would make it void upon the face 
of the patent, while admitting that it is equally 
capable of another construction not open to that 
fatal objection. Under these circumstances the 
Court will not hesitate to construe the claim w7/ res 
MaAGis raleat quam pereat, 

2. Mr. Pope suggests another interpretation of the 
first claim, by which it may be made to embrace Fig. 
6, and so be invalidated. Remembering that he and 
Mr. Quimby had both testified that the spring C’ in 
Fig. 6 was nota lifter at all, and being pressed to find 
in Fig. 6 something which really ///7s the clamp, he 
says in his answer 193, (see fol. 1135 ef seq.), that 
the first claim is ** susceptible of an interpretation 
sufficiently broad’ to make fhe carbon-rod itse lf 
constitute the lifter, and so embrace Fig. 6 in which 
the carbon-rod does lift the clamp (instead of the 
clamp lifting the carbon-rod as in Fig. 1), and so be 
invalid by reason of the ** White”’ lamp. 

Truly this is a new way of construing a patent. 

Mr. Pope begins his 193d answer by saying that. 
‘*the specific word Litt ,* however. does not ap- 
pear in the specification,’’ and here he makes a 
mistake. It does occur in the specification, as is 
pointed out by Mr. Hicks, in an answer to be 
presently quoted, and it is used most significantly. 
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Mr. Pope says, **I find nothing in the specifica- 
tion inconsistent with such an interpretation’’ as 
this which makes the carbon-rod itself the lifter. 

Mr. Quimby (fol. 1224, p. 764), does not go quite 
as far as that, but suggests it as a view which fhe 
Court may take. 

The answer to all this is so well put by Mr. Z/icks 
(fols. 501, p. 318 ef seg.), that we quote his testimony. 

He says: 

‘*As | understand the deseription of the 
patent, the /(/ler is for the purpose of lifting 
the rod through the agency of the clamp, and 
not Sor the PUT Pose of hy ing Lifle ad by the rod ; 
the word ‘ lifter’ 7s found in the patent, and it is 
found only In connection with the construc. 
tion described in Figures 1, 2, and 3, and 
is a definite pre Ce by itself, attached di- 
rectly to the core, and supplied with a 
Singer to act upon the ring-clamp, and is 
not an indefinite, fe neral term ref rring lo 
a Junction, but is a definite and separate part 
and element of the construction shown in 
Figures 1, 2 and 3; in the fourth paragraph of 
the patent, I find the following words: ‘* Figure 
2 isa detached view, showing my ring-clamp and 
lifter, as it appears while not in operation ; Fig- 
ure 3, the same as itappears while in operation.’ 
Now I regard this description and direct refer- 
ence to the lifter as conclusive upon the subject, 
and that (Ais lifter is the one referred to in the 
first claim of the patent; no other construction 
described in the patent possesses the functions 
which this lifter has. Those funetions are to 
tilt, raise and lower the ring-clamp, and, 
through it, the rod; now, it would be just as 
proper to say that, in relation to Figure 1, the 
rod was this lifter, as it would be to say it in 
reference to Figure 6: and there is no function 
performed by the rod in Figure 6, which is per- 
formed by the lifter in Figure 1; the rod is 
carried directly by the core in Figure 6, and the 
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purpose for which the rod carries the clamp in 
Figure 6, is a different purpose from that for 
which the lifter carries the clamp in Figures 1, 
2and 3; sothat 1do not see why there need 
be any misunderstanding of what the lifter 
described in the first claim refers to, and, con 
sequently, what is its connection with the core 
and the clamp, when we turn to Figures 1, 2 
and 3 and the description in the patent in rela. 
tion to them for our information. 

The first claim requires a carbon-holder. a 
core and a lifter, as well as a clamp; now, in 
Figure 6 we have not all these elements: for. 
if the carbon-holder is the lifter (as Mr. Pope 
and Mr. Quimby suppose it may be considered 
LO he). then there Is no carbon holder : in order 
to take the position, which Mr. Pope and Mr. 
QJuimby do, they are obliged to assume that, 
as Mr. Pope says, the metallic clip or socket for 
the carbon, and which is at the end of the lever 
pivoted al b, is the ecarbon-holdet referred to in 
the claim; whereas that cannot be so, because 
the clamp referred to in the first claim must 
surround the carbon-holder, which it does not 
under the supposition, but would, on the other 
hand, if the vertical rod B is the lifter, sur- 
round the lifter instead of the carbon-holder.”’ 


And to the question (fol. 503, }). 319), ** 1 under- 
stand you to be of the opinion that the first claim, 
where it speaks of a clamp surrounding the carbon- 
holder and adapted to be raised by a lifter, does not 
refer to a construction in whicha single thing which 
the clamp surrounds is at once carbon-holder and 
lifter, am I right?’ Hesays, * You are.”’ 

As Mr. Pope himself said in his first testimony 
in this case (Q. 31, p. 43), a true lifter, such as that 
described in the Brush patent, must perform the 
function of ‘* causing the clamp to grasp the carbon 
holder at or before the commencement of the move- 
ment which separates the carbon by the action of 
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the electro-magnet,’’—meaning, of course, that the 
movement to separate the carbons is the continua- 
tion of that movement of the clamp by which it 
GJTAaASsps lhe movable carbon. This 1s done by the 
Brush lifter acting through that part of it which is 
called @ finger upon the clamp, without which 
action the movable carbon does not move at all. 
It is not done in Fig. 6, where the spring C’ does 
not lift the carbon at all—only tilts the clamp into 
an inclined position, so that it may grasp the 
carbon-rod and be moved with it and by it. 

Again, this second forced interpretation of Mr. 
Pope 8, making the claim cover the core and carbon 
socket and rod B of Fig. 6, all rigidly connected 
together, and the clamp of that figure would make 
it void as for an inoperative combination of parts 
and as for a mere aggregation of parts, the spring 
C’ and the adjustable stop not being elements, and 
the clamp therefore having no coéperation with the 
other elements of the claim and no operation at all, 
and the rod B not acting as a lifter at all, being in- 
capable of lifting the clamp, when the clamp is not 
tilted. Under these circumstances the Court will 
adopt the construction which will enable the claim 
to stand under the law 


Lastly, to aid the Court in the construction of the 
first claim, as covering that combination and mode of 
operation, which is found in Fig. 1 and is not found 
in Fig. 6, we refer to the following testimony of Mr. 
Hicks, fol. 498-499, p. 316: 


‘*Comparing the constructions shown and de- 
scribed in the patent, and referred to in Figures 
1, 2and 3, and in Figure 6, with the first claim of 
the patent, I find that the former construction 
contains the subject matter described in the first 
claim of the patent, and that the latter, that is 
Figure 6,does not contain either the construction 
or mode of operation described in said claim. 
The first construction contains a carbon-holder 
and a core,a clam p surrounding the carbon-hold- 
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er, Which is independent of the core and adapted 
to be raised by a lifter secured to the core; this 
construction produces the result and mode of 
operation that the carbon-holder and carbon is 
seized and raised by the clamp through the 
intervention of a lifter between it and the core, 
which lifter is operated by the core alone di 
rectly, whereas, in Figure 6, the core is attached 
directly to the carbon-holder, and the carbon 
holder moves as one piece with the core; there 
is no intervention of anything between the core 
and the carbon-holder, and instead of the clamp 
and lifter and core being used to raise the car 
bon-holder, the carbon-holder, on the contrary, 
raises the clamp, and there is no lifter such as 
is described in the patent as the one attached to 
the core and moving with it, to raise the clamp, 
and through the clamp to raise the carbon-rod, 
either in forming the are, or in causing the rod 
to rise with the carbon when by accident it has 
slipped too far through the. clamp. By these 
differences of construction, a very important 
difference in operation is Obtained between the 
two lamps; in the first construction referred to, 
shown in Figure 1, the solenoid core may rise and 
fall by the variations in the strength of the cur- 
rent above and below what I may eall a nor 
mal line, so as to maintain, by means of the 
lifter and the clamp, a uniform length of are 
with a given current. This, as | understand it, 
is the principal and most important result ae 
complished by the construction which is the 
burden of the patent. In the second construe- 
tion, referred to, asshown in Figure 6, the mode 
of operation just described by me is im possible ; 
for, since the carbon-rod and the core are one 
and the same piece, the solenoid core cannot 
move above and below a normal line so as to 
keep the same are with a uniform strength of 
current, but the solenoid core must continually 
change its position in reference LO the solen- 
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old, as the carbons burn away, and thus con- 
tinually change the length of the are with a 
uniform current, and this change must occur 
continually and progressively during the burn 
ing of the carbon-sticks; thus it will be seen 
that the uniformity of the light from the lamp 
and the length of the are, and the steady, uni- 
form feed, which is maintained notwithstand- 
ing the accidents which are mentioned in the 
patent, can only be attained by the use of the 
apparatus shown in Figure 1, where the core, in- 
dependent of the carbon rod, moves a lifter, 
which latter moves the clamping ring, and the 
clamping ring, the carbon-rod, substantially as 
described ; therefore, the subject-matter of the 
first claim of the patent.is not found in Fig. 6.”’ 


It has thus far been shown that the first claim re 
lates to the combination of parts for performing the 
operation of separating and keeping uniformily 
separate the carbon-points,—whenever and to what- 
ever extent they are required to be separated, in 
order that the are may be established and after- 
wards kept uniform—by magnetic action substan- 
tially in the manner, illustrated in Fig. 1, and de- 
scribed in the first part of the specification, fol. 46 
et seq., p. 27, and that this combination of parts 
consists of the core or its equivalent, the lifter, the 
clamp, and the movable carbon-rod, acting together 
as heretofore described. | 

The appellees at one time contented that the 
adjustable stop must be included in the first claim, 
because, as was alleged, the combination of parts 
recited in that first claim would not work practic- 
ally except with the addition of the adjustable stop. 
We say that they at one time so contended ; for we 
gather from the record that they have since been 


convinced of theirerror. If they have not been, the 


Court will assuredly be, when we come to exhibit 
the evidence, showing that the lamp described in the 
Brush patent will work perfectly well without any 
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adjustable stop ; that in its normal operation, as the 
specification describes it, the adjustable stop is not 
called into play; and that, in fact, the appellees’ 
theory that the Brush lamp was a slop lamp, in- 
tended to work and necessarily working upon the 
principle of a stop lamp instead of the principle of 
an equilibrium lamp, on which theory the appellees 
laboriously built up the bulk of their defense, was 
utterly destroyed by the evidence adduced by the 
appellants in reply. 

For the present we submit to the Court, as matter 
of law : 


|. That, as the evidence shows that an adjustable 
stop, to perform the same function which it per- 
forms in the Brush lamp, was old in other electric 
lamps, and that the dash-pot, by the use of which 
the stop may be practically superseded (see Pope, 
fols. 1073, p. 674, and 1088, p. 684), was also old in 
other electric lamps, the stop is not necessarily em- 
braced by the claim, as one of its elements, for the 
purposes of the question of infringement. Willzams 
v. Boston and Albany R. &. Co., 17 Blatchf., 21. 


2. That it would be improper to draw in the stop 


as an element of the first claim. because it ‘‘ does 


not enter in the mode of combining and arranging 
the elements of the combination.’’ Curtis, J., in 
Kurbush v. Cook, 2 Fish... 669. 670. 


3. That the specification of the Brush reissue de- 
scribes and truly describes the adjustable stop, not 
as being necessary to the operation of the lamp, but 
as a precaution against accidents that might occur 
Jrom abnormal disturbances. 

And under this last head, it will be convenient at 
this point to consider what the function and Oper- 


ation of the stop is, and what the patent says and . 


what the experts say, interpreting the specification, 
and what they say the fact is. 


—— 
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That the Brush lamp of the patent operates not 
upon the principle of a stop lamp, but by a balance 
or equilibrium of forces, is clearly shown in the 
patent and has been abundantly demonstrated by 
the proofs in the case, as will be shown fully and in 
detail hereinafter. This balance or equilibriam ex 
ists between gravity drawing the core, clamp and 
carbon-rod down, and adjustable sustaining springs 
and the current, as expressed in the magnetism of 
the helix, drawing the core, clamp and rod up. Of 
this equilibrium the current is the variable factor 
and the sustaining springs the adjustable factor. 
The proper adjustments having been made for a 
given current, as say, a current of 20 amperes, the 
parts will separate the carbons until the cutrent 
(which, of course, :s very much stronger than 20 
amperes before the arc is formed) is reduced to 20 
amperes. Zhen the point of equilibrium will have 
been reached and the xorma/ length of are attained, 
and there the parts would permanently rest if the 
carbons did not consume away. But such con- 
sumption, elongating the arc, reduces the current 
below 20 amperes and disturbs the equilibrium, 
wherefore the parts settle down slightly, automat- 
ically restoring the normal length of are and the 
normal strength of current for that adjustment and 
the condition of equilibrium. This continues until 
the clamp reaches the floor; the core, clamp and 
rod settling down towether, and almost impercept- 
ibly. After that precisely the same operation con- 
tinues, excepting that the core and clamp move 
down no further bodily, but, by their peculiar frie- 
tional control of the rod, cause 74 to move down as 
and when and to theextent that it did before. This 
will perhaps average two inches an hour. If at any 
time a change occurs in the strength of the current 
from any cause the parts will automatically adjust 
the are to such a length as will restore the current 
to 20 amperes, its normal strength, and thus restore 
the equilibrinm. This is what is known as an 
equilibrium lamp, or lamp maintaining and oper- 


264 


ated by a balance of forces. It is obvious that the 
only essential elements in such a lamp are the core, 
the clamp, the rod, a means (as a spring) of adjust. 
ably balancing these parts, and a means (as the 
floor) for causing the clamp to vary its angle; and 
that the adjustable slop has 440) place or Junction 
among lhe esse nlial parts and in the essential op- 
eration of such a lamp 

There is an accident that is remotely hable to 
happen to such an equilibrium lamp, and it is this: 
It is a possible contingency that, on starting, the 
current M4 flow reTY sudde nly and ie Vu powers: 
Sully. In this event the lamp would make a sud 
den effort to reach the point at which the current 
would be reduced and the equilibrium established. 
The suddenness of such a movement introduces the 
factor of momentum of these rising parts, an extra- 
neous and disturbing factor, foreign to the proper 
operation of the parts, and temporary and accidental 
in its nature and effect ; and right here the func. 
tion and the operation of the adjustable stop comes 
in. The momentum, if it be appreciable, will carry 
the parts beyond the point of equilibrium, where 
they would otherwise come to rest, and do usually 
come to rest, as shown above. This movement will 
of course instantly tend to right itself and the parts 
to return to the point of equilibrium; but it is 
within the range of possibility that, before it could 
check itself, the carbons would be so far separated 
as to break the are and extinguish the light ; and.if 
it did check itself short of that point and return it 
would vibrate several times hefore settling to rest 
at its point of equilibrium to the injury of the light. 
[f a fixed stop be placed anywhere in the path of 
these moving parts short of the point where the are 
would break, so that the parts or any one of them 
would strike against itand be stopped before that 
point was reached, the carbons would be prevented 
from ever ‘‘ separating so far,’ rom any motion 
of the MOVING parts, ** as to break the arc. Such 
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a stop is the adjustable stop of the Brush patent, 
and such is its essential function and operation, 
and its only essential function and operation, that 
which results Si om its Presence. The stop is made 
adjustable because the point at which the are would 
break varies with different currents. The essential 
function of the stop is stated in the patent (fol. 52, 
p. 31) to be that the carbon points may be ‘‘ pre- 
vented from becoming so far separated as to 
break the electric current and extinguish the 
light;’’ and the operation is stated in the 
patent to be that ‘‘ a limit is placed ’’’ to the ‘‘ up- 
ward movement’’ of the clamp or core, the 
distance to which the parts can move being 
limited. This essential function and operation is 
attained by any adjustment of the stop that will 
stop the parts short of the point where the are 
would break. 

It is at once evident, however, that .,the nearer 
the Stop Is adjusted to the point of equilibrium 
of the parts, when the are is first formed, so long 
as it is not below that point of equilibrium, the 
sooner will those vibrations he repressed, which 
have been described and which will to a degree exist 
whenever the parts by reason of their momentum, 
move beyond the point of equilibrium. These vi- 
brations are, in such cases, the effort of the parts to 
reach quickly the point of equilibrium, and they 
may well exist without being sufficient to break the 
are ; and hence and in this way the stop may havea 
secondary and incidental usefulness and operation, 
the result of its adjustment, to wit, to prevent possi- 
ble vibrations, more or less slight at the starting of 
the lamp, which might not break the are, but would 
injuriously affect the light. This operation is not 
the essential operation of the stop, but may be re- 
garded as an additional operation superadded to the 
first and essential operation and attained by a pre- 


Serred and described adjustment of the stop. This 


adjustment is described in the patent (fol. 47, p. 28) 
in these words: 
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‘“The adjustable stop D’ is fired so that i 
shall arrest the lifting of the rod B when the car 
hons KF are s THLE rT nlly separated trom each 
other.’ 


and again the clamp lifts the rod up ‘‘to a distance 


limited Dy the adjustable stop.’ That is to say, 
the Stop Is adjusted Oo] fixed SO US lo he coincide nl 
wilh th point of equilibrium, whereby, when th ; 
parts reach that point and the carbons are therefore 
sufficiently separated from each other, any further 
lifting, due to momentum, will be arrested by con 
tact of the parts with the stop, and thus a// the 
effect of momentum is counteracted and so a// these 
vibrations referred to are prevented—-and ** the lamp 
settles to its work quicker,”’ to use Mr. Hicks’ 
words 

If the Stop should be adjusted or fixed below 
the point of equilibrium, it would only to that ex- 
tent interfere with and prevent the are being prop 
erly and fully formed, which condition of affairs 
would continue only during the 10 or 15 seconds it 
would take the carbons to consume away and the 
are to lengthen to the normal length, when the 
parts would thereafter settle down, as before, away 
from. the Stop, and not return ugain to it during 
the operation of the lamp, unless that operation 
should become, through accident, excessively abnor 
maland the are be suddenly increased by a distance 
equal to its whole original length. 

This brief recital of the functions and operations 
of theadjustable stop in the Brush lamp will enable 
the Court to see more clearly the force of the fol 
lowing propositions : 


|. That the stop is not one of the essential ele- 


ments of the Brush lamp, its operation not being a~ 


part of the essential operation of that lamp. 


2. That its operation is not essential to the sue- 
cessful operation of the lamp as a whole. 
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3. That its primary and only essential function is 
to prevent the breaking of the are by the sudden 
separation of the carbons. That it is thus essentially 
only a precautionary device intended to prevent 
accidents resulting from abnormal conditions. 


4. That a secondary and incidental operation re- 
sults from its preferred and described adjustment, to 
wit, a preventing of possible vibrations of all the 
parts, when suddenly seeking their point of equi- 
librium as at the starting ofthe lamp. That it is at 
such times also but a precautionary device, intended 
to prevent accidenta/ vibrations resulting from a@b- 
normal conditions. 


5. That the presence of any relardiig device in 
the lamp, such as a dash-pot, which would reduce 
the liability to sudden movements of the parts, 
would cause the stop to be less frequently called 
into operation. 


With this clear understanding of the entire funce- 
tion and operation and usefulness of the adjustable 
stop in the Brush lamp, we will here briefly review 
the evidence with respect to it. 


At fol. 47, p. 27, the patent speaks of the stop as 
placing a limil to the upward movement of the car- 
bon-rod or core. 

At fol. 47, p. 28, it is said that the core lifts the 
rod *" Up lo a distance limited by the adjustable 
stop.”’ Also that ‘*‘ the adjustable stop, D’, is fixed 
so that it shall arrest the lifting of the rod, B, when 
the carbons, FF’, are sufficiently separated from 
each other.”’ 

At fol. 52. in the second claim, the office of the 
stop is stated as being fo prevent the carbon points 
‘* from becoming so Jar separated as to break the 
electric current and extinguish the light.” 

And so, substantially in the third claim. 

This is all the patent says as to what the stop 


does. 
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operation as proceeding while the clamp 1s at the 


Besides this, the patent describes the norma 


floor (the adjustable stop being consequently out of 
operation), and moreover, while expressly including 
the stop as an element in some of the claims, the 
patent does not include it, as an element in certain 
other of the claims. 

It is thus clear that the patent does not describe 
the adjustable stop as one of the essential elements 
of the lamp, or its operation as a part of the essen- 
tial operation of the lamp, (he normal operation be 
ing described as proceeding without the stop; but 
describes it as a precautionary device essentially to 
prevent the breaking of the are under exceptionally 
abnormal conditions, and as a useful device to limit 
the possible motion of the parts, and thus to prevent 
possible accidental vibrations. In view of the facts, 
no other construction can be put upon the words of 
the patent than this. Construct the lamp as de- 
scribed in the patent and adjust it properly so that 
its normal operation will be as there described, and 
the essential function and incidental operation of the 
stop will be, and must he, as above described. The 
proof of this is conelusive. The patent must be con- 
strued in the light of this fact, if it is capable of such 
construction, and as to that there is no question. 

Appellants took their opening testimony without 
paying any particular attention to this element of 
the 2d and 3d claims, except in so far as it entered as 
an element and its operation entered into the opera- 
tion of the combinations of those claims. , 

Mr. Morton, however, distinctly testified that it 
was not, In his opinion, one of the elements of the 
feeding mechanism of the lamp (fol. 163, p. 100, ans. 
124), but he characterized its preventive action in 
checking vibrations at the starting of the lamp as im- 
portant (fol. 122-123, p. 74), and described the disas- 
trous result that would follow a breaking oi the are 
due to too great a separation of the carbon points 
(fol. 114, p. 69.) 

Mr. Hicks referred to the operation resulting from 
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the described adjustment of the stop, when he said 
(fol. 73, p. 43). **‘ When the stop is reached, it [the 
arc| is substantially established as to its proper 
length.’ 

In 35xQ., p. 8', Mr. Morton was asked 
whether the lamp described in the Brush re- 
issue would successfully operate without the 
adjustable stop, and he answered that it would 
not, unless some substitute was provided 
therefor. He had just been asked about 
the use of the ‘‘ Brush lamps that are in ordi- 
nary use in this city to-day,” ete., as distinguished 
from such use as was made at the Franklin 
Institute of ‘the single Brush lamp; and his an- 
swer had reference to such extensive commercial 
use, in series, etc. And from that point of view, 
he is correct, for the practical experience of the 
business shows that the old device of a dash- pot, 
for instance, or its equivalent, is necessary, and isin 
fact used, in all equilibrium lamps in the market. 
A sufficient reason is that commercial lamps for 
use together must be series lamps, as hereafter dis- 
cussed. 

Appellees made their defence in this case on the 
assumption that the Brush lamp of the patent was 
not an equilibrium lamp at all, but a stop lamp, 
like the Roberts and Slater & Watson lamps here- 
tofore discussed and operated, and must necessarily 
operate, with the clamp normally against the stop 
( Weston, fol. 1302, p. 813), thus making the stop an 
essential element in the regulating and feeding 
operations of the lamp. This Mr. Quzamby under- 
took to read out of the patent by a preposterous 
construction of some of its words, here shortly to be 
considered, and all defendants’ experts testified to 
seeing the lamp operate as a stop lamp on three oc- 
casions, and Mr. Weston perhaps on more than three 
occasions. Thus they were obliged to take the 
ground that the lamp would not operate without 
the stop and necessarily could not (Quimby, fol. 
1158, ef Séq., p. 722; Weston, fol. 1227, p. 772), and 
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that consequently the adjustable stop was an ele- 
ment by necessary implication in this first claim, 
and they did not infringe. The testimony of ap- 
pellees experts on the subject of this adjustable 
stop is found in their record, as follows (Pope, fols. 
1007, 1088, 1089: Quimby, fols. 1156-1162, 1199, 
1200, 1206-1209, 1211; Weston, 1237-1240, 1301- 
302, 1315-1316). 

But as to their facts, appellees are mistaken, and 
this has been overwhelmingly proved, and the whole 
defence and every part of their case, that rested 
upon it, has been completely overthrown and de- 
molished. The Brush lamp is an equilibrium lamp, 
and not a Stop lamp, and the stop Operates and 
operates only as heretofore described, and the over- 
whelming proof that appellants have marshalled on 
this point will be fully discussed hereafter. It will 
be sufficient here to note the fact, and briefly touch 
upon the evidence of appellants’ experts in reply 
on this point, and the substantial abandonment of 
their position by appellees’ experts in rebutter. 

Prof. Cross testified that the adjustable stop ‘‘is 
placed in the lamp simply as a precaution against 
an accident w hich might occur from abnormal dis- 
lurbances,’ and that it is not essential in the form- 
ation of the are or at any time in the operation of 
(fol. 418, xQ. 249), and he says : 

‘‘In my opinion, my trials show most conclu 
sively that thestopis notessentia/l in the opera- 
tion of the Brush patent lamp, either when the 
are is first established or afterwards, except in 


case of accident. as already mentioned.’ 


Mr. Aficks testified, from his observation of the 
burning of the lamp. that the stop when adjusted as 
specifically described inthe patent operated tO lessen 
or prevent those vibrations that are liable to occur 
at the establishment of the are (fol. 490)—** not ne- 
cessary, but convenient’ at the starting of the lamp. 
He said (fol. 525). 
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“71 xQ. What convenience does it afford ? 

A. Ordinarily the lamp settles to its work 
quicker. . . 

75 xQ. Is the adjustable stop either essential 
or of use after the Brush lamp has started / 

A. I think it is of use at times; if the ring- 
clamp is ont of order it might be of use, but 
my experiénce is, and | have run the lamp more 
without the stop than with it, that the stop is 
not necessary under any condition.” 


See also Cross, fol. 315, 316, p. 196; fol. 458, 454, 
p. 287. Davis, fol. 474-476, p. 301. Hicks, fol. 
525, 526, p. 333. 

After this evidence by ‘| ppellants, appellees sub- 
stantially abandoned their position that the adjust- 
able stop was essential to the operation of the Brush 
lamp. 

Mr. Weston in rebutter testified (fol. 1838. p. 
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‘*T think it is impossible to force, or, more 
properly speaking, to torture the lamp into 
burning without the use of the stop where only 
one is in circuit.” 


That additional devises and precautions are neces- 
sary in a@// lamps burned more than once in a cir- 
cuit has been testified to by defendant's experts 
themselves, as will appear hereafter. 

Mr. Pope in rebutter said (fol. 1344) that without 
the stop “the carbons havea marked tendency to 
get into vibration, although the lamp will frequently 
burn steadily for a long time 

‘Tf no stop is used,’’ he says, ‘‘the lamp must be 
burned with a shortare (what of it?), which, he 
adds, is not so econom ical a way of burning it as 
witha long are.” What of it, we say again. Itisn’t 
so, as will be proved. But what of it, if it were so? 

From all this, it appears that the stop is in the 
lamp primarily, and as its essential function, to pre- 
vent the are ever being broken under any extremes 
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of bad working, and, secondarily and incidentally, 
tO prevent possible vibrations ; in a word, the stop 
is in the lamp asa preventive of bad working, which 
may occur under certain abnormal conditions, and 
it has been abundantly proved that with either of 
the various dynamos of early date, running so as 
to give an excellent light, the Stop is not needed al 
all. Itisa precautionary provision only, and it is 
so described in the patent. 

And now, before leaving the subject for the 
present, we only wish to call attention to the read 
ing, which Mr. Quimby gives to the specification in 
support of his mistaken idea that the lamp is a 
stop lamp; a reading, indeed, which he was driven 
to find, if he could, in the specification, in order 
that the ‘stop lamp theory of the Brush patent 
should be able to stand for a moment (fol. 1161, p. 
724). 


He quotes this passage from the specification : 


‘If the rod accidentally slides too far, it will 
instantly and automatically be raised again as 
at first, and the carbon points thus continued in 
proper relation to each other.”’ ; 


And he adds, that: 


‘It appears by the patent, and it is the fact 
that when it is ‘at first’ raised, and also when 
the upper carbon holder ‘accidentally slides 
too far,’ the clamp is carried up until its further 
motion is arrested by the stop.’ 


On the cross-examination he was asked to quote 
from the patent the passage or passages which he 
understands to say that, ‘‘ when the upper carbon 
holder accidentally slides too far the clamp is gar- 
ried up until its further motion is arrested by the 
stop,’’ and he answers by quoting the same words 
he had quoted before, viz.: 

‘If, however, the rod accidentally slides too 
far, it will instantly and automatically be raised 
again as at first.’’ 
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Being asked (fol. 1205) whether he thinks that 
the words ‘‘ raised as at first’’ mean not only raised 
in the manner in which it was raised at first, but 
also to the same extent to which it was raised at 
first, he answers, ‘**‘ Yes;’ but in the very next 
answer he has to admit that ‘‘the rod may slide 
variable distances and the clamp be consequently 
lifted to variable heights, without being lifted high 
enough to strike against the stop.’’ And this ad- 
mits away the whole position he undertook to take. 
His cross-examination on this subject, obvious as 
the truth of the matter would seem to be, occupied 
from folio 1202-1207 to folio 2068, four pages of the 
record. 

The testimony of Mr. Hicks in reply, upon this 
subject, is worth quoting (fol. 491): 


‘‘T have frequently used the lamp with the 
stop entirely beyond the reach of the clamp, 
and in sach condition, | have pounded upon the 
table on which the lamp was placed, causing 
the carbon and carbon-rod to slide too far, and 
the clamp immediately and automatically raised 
the rod and carbon to the proper adjustment 
for the are without any permanent injury to 
the efficiency of the light; I have also seen 
large pieces of carbon, under such circumstances, 
break off during burning, and have seen the 
lamp, by means of the clamp acting in the rod, 
automatically adjust itself slightly above the 
floor and gradually descend to the floor in its 
normal position in a surprising manner ; lcan’t 
understand the description. in the patent, re- 
ferred to in the question, when referring to the 
adjustment ‘as at first,’ to mean, that the clamp 
would carry up the carbon far enough to allow 
the clamp to strike against the stop, if the 
amount of accidental slipping should be less 
than the distance or extent of motion requisite 
to permit the clamp to strike the stop; I think 
the plain meaning of the specification is, that 
the clamp will adjust any error which may 


occur ; otherwise, if Mr. Quimby’s interpreta- 
tion is to be taken as correct, the remedy would 
be worse than the fault.’ 


We shall return to the question of the stop, when 
we come to discuss the appellee's infringement of +> 
the third claim. 

For the present, we repeat, that it is only a well- 
known device, introduced for the purpose of guard- 
ing against accidents, which may occur under ex- 
ceptional conditions, and interfere with the contem- 
plated working of the combination, claimed in the 
first claim; just asasafety valve might be described 
ina patent for an improved steam-engine, and yet 
not be necessarily brought into the claim. The 
claim would be infringed by an engine which con- 
tained the improvement, although it was so con- 
structed in other respects as to dispense with the 
safety-valve. 

So long as the lamp is used under conditions (as 
it may very well be and has very often been), which 
do not expose it to such sudden movements as are 
heretofore described, the stop isan entirely unneces- 
sary precaution; while, on the other hand, the ele- 
ments claimed in combination in the first claim go 
on working in the manner described in the patent, 
and must do so constantly and uniformly, in order 
that the lamp shall operate at all under any con- 
ditions whatever. 


The Second Claim. 


‘‘In an electric lamp, the combination of the > 
clamp D, and adjustable stop D’, or their equiVa- 
lents, by means of which the carbon-points are pre- 
vented from becoming so far separated as to break 
the electric current and extinguish the light, sub- 
stantially as specified.”’ 

This claim embraces such a combination as is 


found in Fig. 6, and in the anticipating lamp of 
W hite. 

[t is, therefore, disclaimed by disclaimer printed 
at page SUS. 


The Third Claim. 


‘ In an electric lamp, the combination of the core 
or armature C, the clamp D, and adjustable stop 
D’, or their equivalents, whereby the points of the 
carbons are separated from each other when an 
electrical current is established, prevented from 
separating so far as to break the current, and grad- 
ually fed together as the carbons are consumed, 
substantially as described.”’ 

This claim admits of a broad construction, which 
will cover the combination specified, owerer the 
clamp be raised to the stop, /.e., whether it be by 
the rod raising the clamp as in Fig. 6, and in the 
old White lamp, or by the core or armature raising 
the clamp by a lifter secured to the core or armMa- 
ture, as in Fig. 1. 

Disclaimer has therefore been made of all that 
part of the thing patented and covered by this 
claim which is not embraced within the latter con- 
struction. 

The disclaimer is printed at page 898. It sub- 
stantially adds to the claim this limitation : 


‘* When the core or armature raises the clamp 
by a lifter secured to such core or armature, 
substantially as described.’ 


Within the rules of law heretofore discussed 
(supra, p. 211) this second disclaimer of appellants 
is clearly good. 

The thing diaclaimed was a part of the thing 
patented, being covered by the broad construction 
of this claim. The residue of the thing patented 
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and covered by this claim, to wit, the combination 
shown in Figs. 1, 2 and 3, is distinctly separable 
from the part disclaimed and is clearly described 
and shown in the specifications and drawings, and 
described as of the invention of the patentee. 

We believe also that this claim is, by the dis- 
claimer of Oct. 14, 1881, substantially limited to the 
annular clamp of claims 1, 5 and 6. 

Thus limited, the construction of this claim pre- 
sents no question for dispute. Both sides agree 
that the words ‘‘ gradually fed together as the car- 
bons are consumed,” refer to the co-operation of 
the floor and the clamp, as the hold of the clamp 
on the rod is relaxed by the weakening of the 
magnetic pull. soth sides also agree that the 
clamp, mentioned in this claim, must be an annular 
clamp which surrounds the carbon-holder and 
grasps it byangular impingement upon its opposite 
sides, as is done by the ring-clamp D of the patent. 


The Fourth Claim 


is not relied upon in this suit. 


THE APPELLEES’ CONTENTION 
THAT THE BRUSH LAMP IS A 
STOP LAMP. 


The appellees in putting in their defence to the 
prima facie case of the appellants undertook to 
show that the lamp constructed according to the 
Brush specification would be, not an equilibrium 
lamp as the patent asserted, but really a stop lamp; 
that the description in the patent of the operation 
of the lamp was not correct. We understand all 
this evidence to be introduced as simply bearing 
upon the construction of the patent, not as tending 


to establish any substantive defence. The experts 
for the appellees have, indeed, more or less dis- 
tinctly tesified that the lamp described in the 
patent was practically inoperative and useless. We 
shall not consider this position separately, for it 
will be sufficiently disposed of incidentally by the 
argument we have to submit under the first head. 

We now proceed to show that the ‘appellees’ 
contention that the operation of the lamp described 
in the Brush patent is that of a stop lamp instead 
of an equilibrium lamp, has not only failed on the 
evidence, but has failed so completely as to be vir- 
tually abandoned. 


Appellees introduced in evidence a lamp, which, 
they alleged, was built in accordance with the Brush 
patent, and upon the working of which, witnessed 
on three special oecasious testified to, their experts 
founded all their opinions as to the lamp of the 
patent being in reality a stop lamp, the specifica- 
tion of the patent to the contrary notwithstanding, 
and as to its general bad working. 

[t is interesting to note right here, before going 
into the results abtained by the appellees with 
this lamp, that Mr. Hicks, appellants’ expert, after 
a careful examination of the lamp, came to the 
conclusion, that iz the mere mechanical detail of the 
thickness of the inner or biting edge of the clamp, 
lhe lamp DAS O its face defective and likely to let 
the rod slip, when it ought to hold it, thereby in- 
terfering with and perhaps altogether preventing its 
normal operation. 

This is peculiarly important, because Mr. Pope 
minutely describes the feeding operation of the 
lamp, when he observed it, as taking place by a 
jerking movement, the vod slipping through the 
clamp in mid air and without the clamp ever coming 
down to or touching the floor, so far as the most 
careful bservation disclosed \ Pope, fol. 1072, p. 673). 
The clamp seems to have been unable to clamp 
the rod so as to hold it and keep it from slipping 
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through, except when it (the clamp) was jammed 
hard against the stop and thereby caused to grip 
the rod very hard, perhaps so hard as to dent it, a 
result often spoken of by appellees as happening 
with them. 


Mr. Hicks testifies on this point (fol. 493, p. 313): 


‘‘17Q. Have you inspected the alleged du 
plicate Franklin Institute Lamp closely ; and, 
if so, what, if anything, do you find about it 
which tends to explain the defendants’ failure 
to make it work satisfactorily ¢ 

A. I have closely examined said lamp, and I 
have found that the ring-clamp is not made and 
adapted to the rod with the degree of efficiency 
which I have found necessary to make the 
lamp work well, the clamp is too thick and is 
not sufficiently chamfered or beveled above and 
below, and around the hole to cause it to. seize 
the rod with sufficient firmness, and to maintain 
its hold after having seized it; ‘I have had the 
same difficulty myself, and have been obliged 
to observe particular care to make the clamp 
and adapt it to the rod so as to hold and seize. 

18 Q. Is the clamp of the original Franklin 
Institute lamp chamfered or beveled as you 
have described ? 

A. It is; and it isalso thinner than the clamp 
in the defendants’ lamp. 

19 . How does the greater thickness of the 
clamp affect the question of the greater materi- 
ality of the chamfer or bevel ¢ 

A. The thicker the clamp is, the more the 
hole must be beveled, in order to cause the 
remaining metal to seize the rod and hold it 
with a firm grip; if the clamp is thick and 
nearly jits the rod. it hecomes a sliding sleeve. 
without ANY tende wey lo grip; the diameter of 
the hole in the ring must be slightly larger than 
the rod and the metal must be thin at that 
point in order to seize properly, unless the 
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weight or extension of the clamp beyond the 
shaft or rod should be sufficiently increased to 
forcibly compel the seizure; when a ring is 
used with a hole in its centre, it must be thin 
in proportion of the diameter of the rod. 

20 Q. For the purpose of steady and accurate 
clamping action on the rod, is it better that the 
clamping edge on the two opposite sides of the 
bore of the clamp should be not far apart verti- 
cally ¢ 

A. It is. 

21 Q. And, if | understand you, when you 
wish to make your clamp thicker, in order to 
get more strength, or for any other reason, the 
walls of the bore of the clamp should be cham- 
fered or beveled, as you have described, so that 
the biting edges where the clamp takes hold of 
the rod on opposite sides, should still be not far 
apart vertically ¢ 

A. Yes; if you do not do this, you must use 
more force in making the seizure by means of a 
weight on the side of the clamp opposite to the 
lifter. 

22 (). What does the Brush reissue patent 
say or indicate about this matter ¢ 

A. The three drawings, Fig. 5, of the patent 
illustrate what I have said, and the specification 
uses this language: ‘If the ring D isemployed, 
its opening may be provided either with sharp 
or angular edges, or the cavity may be beveled 
or rounded, as shown in Fig. 5 of the drawings; 
it is entirely immaterial how this ring is con- 
structed, so longas it will act to clamp and lift 
and release the rod B, as heretofore specified.” 


And on cross-examination he testified (fol. 529, p. 


* 89xQ. Did you find from your close inspec- 
tion of ‘ Defendants’ Duplicate Franklin Insti- 
tute Lamp,’ that it was in any material respect 
different from Figs. 1, 2 and 3 of the patent ! 
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A. I didn’t compare it with the patent, but I 
should not say that it differed materially, 77 77 
would catch and hold the rod. 

90x. And then, do you say that that lamp 
doesn’t fairly represent the lamp of the patent, 
and is not made in substantial accordance with 
the specification thereof, because the ring-clamp 
is the same shape as that shown in the draw- 
ings of Figs. ., 2 and3of the patent, but is 
not made thinner than the clamp shown in the 
said figures of the patent, or is not beveled or 
chamfered or rounded, as shown in Fig. 5 of the 
patent ¢ 

A. I do not say that that lamp is not made in 
substantial accordance with the patent ; on the 
contrary, | have every reason to suppose that it 

; is : the clamp is atl right, if if will hold up the 
rod : thatisthe only question lo be determined.” 


The test here suggested by Mr. Hicks is the only 
test that can be applied to patent drawings. They 
are not working drawings, and are not required 
to be, under the law. It is sufficient, if one 
skilled in the art is able from the drawings 
and specifications to construct the device and 
make it operate in the way described. If a part is 
described as a c/amp, it is ridiculous for a defendant 
to come before the Court and say: ‘* lve made this 
part in exact accordance with the patent drawings 
down to the thousandth part of an inch in every 
direction, and it won't clamp.” Any mechanic, the 
minute his attention was called to the slipping of 
the rod through the clamp in mid air, described by 
Mr. Pope, and who knew that the rod ought not to 
slip through the clamp until the clamp reached the 
floor, would say, ‘‘ Your clamp is not right. The 
hole is too small, or the biting edge too broad. The 
clamp hasn't bite enough on the rod. It's too much 
like a sleeve. Give it more of an angle in its bite.”’ 
And a moment’s reaming out of the clamp or thin- 
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ning of the inner or biting edge would remedy the 
whole difficulty. 

But the suggested defect in the patent drawings 
does not exist in fact; and appellee’s supposed 
Chinese copy of the clamp is after all incorrect, and 


just in that direction which would tend to make it 


slip as Mr. Pope describes. An inspection of the 
Defendants’ Exhibit Brush Patented Lamp and the 
amount of tilt or angle its clamp assumes in grip- 
ping, shows that that tilt or angle is Jess than the 
angle of the clamp in its gripping position, shown 
in Fig.3of the patentdrawings. In other words, its 
grip is less certain than that of the clamp of Fig. 3. 

The drawings are not working drawings, for they 
differ from each other in their proportions, ete. 
(Hicks, fol. 527, p. 334); but appellees have not 
accurately copied them, or any of them, such as 
they are. 

The trouble with appellee’s clamp would have 
been remedied either by making the hole larger or by 
beveling the edges of the hole. The clamp of Fig. 
3 seems to have a larger hole than the appel- 
lee’s clamp, and the Franklin Institute clamp is 
beveled while defendants’ clamp is not. The test, 
however, is, whether the clamp will hold and only 
release when it is described in the patent as releas- 
ing—to wit, when it co-operates with the floor; and 
this appellees’ clamp would not do, and on its 
failure so to act have appellees’ based their attack 
upon the Brush lamp. 


With this clamp which wouldn't clamp, appellees 
gol bhe JSollowing results s 


Mr. Pope testified (fol. 1072, p. 673): 


‘97 Q. How did the ‘ Brush Patented Lamp’ 
burn on the occasion to which you have re- 
ferred, particularly as respects the steadiness of 
the feed and of the light when the lamp was 
used without a dash-pot, and what was the re- 
sult of employing the dash-pot, and will you 


YRY 


com pare the working of the lamp ia the partic- 
ular of the steadiness of the feed, and the light 
when the dash-pot was not used, with what was 
stated respecting the operation of the lamp de- 
scribed in said Brush patent by Mr. Hicks and 
Dr. Morton in their respective depositions, 
heretofore made for the complainants in this 
case, printed copies of which in the complain- 
ants’ printed record you have read ? 

A. On the first and second occasions which | 
have referred to, the Brush lamp was run for 
several hours continuously, and at those times 
had no dash-pot attachment. The performance 
of the lamp was the same on both occasions. 
When the current of the dynamo-machine was 
first applied to the lamp the core was drawn 
violently upward, carrying the ring clamp, car- 
bon-holder and upper carbon with it until 
checked by the impingement of the clamp 
against the adjustable stop, by which operation 
the are was formed and the extent of the sepa- 
ration of the electrodes determined. As the 
carbons burned away by the continued’ opera- 
tion of the lamp, the normal position of the 
clamp was in contact with the upper stop; and, 
so far as themost careful observation disclosed. 
it never once touched the.lower stop or floor. 
The feeding of the carbon was effected by a jerk- 
ing movement, which occurred at intervals of 
one or two minutes, upon which occasion the 
core dropped suddenly under the influence of 
ray ity, but before the clamp reached the lower 
stop, the core was caught by the sudden in- 
crease in the magnetic force, and pulled up again 
into the same position as before. Af each repe- 
lition of th is ope ration the carbon-holder or rod 
(0asS jarred or shaken downward through the 
ring clamp a sufficient distance to accomplish 
the feeding, and thus reduce the length of the 
arc. This experiment was tried with a great 
number of variations in the strength of current 
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and range of movement of the core, and in the 
ratio between the magnetic force of the solenoid 
and the strength of current in the are, without 
any essential difference in the result. [J¢ seems 
never to have occurred to them to alter the clamp 
or try anew one.\| A decided flicker or pulsa- 
tion in the light occurred at each repetition of 
the feeding operation. During the third series 
of experiments, made on June 15, we succeeded 
for the first time in making the lamp operate for 
a short time, say fifteen or twenty minutes, in 
the manner described in the patent and in the 
depositions of Mr. Hicks and Dr. Morton, but 
at the end of this time the former condition of 
unsteadiness was again manifest. At this time 
the length of the are was very short, not more 
than one sixty-fourth of an inch, and the result 
was due to a very careful adjustment of the 
equilibrium between the magnetic force and 
gravity, and an unusual degree of uniformity 
in the current.” 


Mr. Pope accepted these three tests as final, and 
according to the testimony was never called upon to 
try any others until appellants had made their 
reply, although the lamp was manifestly operating 
improperly, for Mr. Pope himself, later on, describ- 
ed the way in which he understood that the clanip- 
ing-ring should control the intermittent forward mo- 
tion of the carbon-rod, describing it as a control 
necessarily involving the codperation of the floor 
(fol. 1112, p. 697). 


Mr. Quimby testified as to the lamp’s operation 
on these three occasions (fol. 1169, p. 729): 


‘‘In ordinary use, the clamp would from 
time to time fall suddenly from the stop to the 
table like any other unimpeded falling body, as 
it did on all occasions when I saw the lamp in 
operation.” 


SRNR Sages te ONE oR eRe pak cen 


284 
And again (fol. 1160, p. 724): 


‘The stop performs the function of over- 
coming the momentum of the rising mass, and 
of holding the clamp stationary until, by the 
burning away of the carbons, the feeding oper 
ation again takes place.” 


And again (fol. 1207, p. 753): 


‘It [the clamp] continued in contact with the 
stop for a portion of the time, and after the are 
had become elongated dropped to the table and 
then resumed its position against the stop. 
Upon one occasion for a period of five or six 
minutes, the clamp remained near the table vi- 
brating with excursions of minute amplitude.’’ 


And again (fol. 1207, p. 753): 


‘‘After rising, the clamp usually remains 
hard against the stop for a sensible period, and 
on several occasions for sensible periods of time 
vibrated against the StOp ; these vibrations also 
having small amplitude, like those against the 
floor.” 


He adds that its movements back and forth from 
the stop to the floor and back to the stop again were 
in every instance rapid (fol. 1207, p. 753). 

The vibrations against the stop and the floor here 
spoken of as of small amplitude, and the resting near 
the floor for five or six or twenty minutes (Pope), 
could not possibly oocur in a stop lamp of the Roberts 
or the Slater & Watson type. Evidently here ap- 
pellees had an equilibrium lamp which they were 
using under some extraordinary mal-adjustments of 
some kind, almost, if not quite, destroying the 
equilibrium character of the lamp. ; 


Mr. Weston testifies that the stop is essential, be- 
cause Otherwise the lamp would simply see-saw up 
and down, breaking and making the arc, and that 
the lamp is a stop lamp (fol. 1237-1241, p. 772). 


YR 


He testifies referring to the clamp (fol. 1242, p. 
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‘* Its usual position is that of contact with the 
adjustable stop marked D’ in the patent. It 
sometimes leaves it, but does not remain long 
out of contact with it, because the core soon be- 
gins to vibrate, and by striking the stop D’ 
shakes the rod down. ‘The normal position may 
be said to be, in the lamp of the patent, that in 
which it is in contact with the stop D’.”’ 


nd again (fol. 1259, )). 7386): 


“T have seen it {[defendants’ Brush lamp] 
burn for long periods at various times. The 
normal position of the clamp was that in which 
it was against the adjustable stop marked D’, 
i.e., the upper stop.”’ 


nd his deposition continues : 


‘*94 Q. It has been said that in operation the 
clamp floats, so to speak, gradually downward 
from the upper stop D’, to the lower stop or 
table where it is tripped, and the rod is fed 
gradually through the elutch. Have you ever 
seen the clamp do this ¢ 

A. No, sir; it might possibly act in this 
way in a laboratory experiment if the utmost 
care were used to have and to keep the current 
exactly right, and the carbons were perfectly 
pure and free from irregularities in structure ; 
and if great care was taken in maintaining an 
absolutely uniform electro motive force; and if 
the working parts of the lamp were perfectly 
clean. J tried to make the lamp dothis, but with- 
out success, although for a moment I have seen 
the clamp Yo away from the “upper slop - &@ 
have no hesitation in saying that the clamp will 
not and cannot be made to act in the manner 
mentioned in the question when the lamp is in 
practical use,”’ 
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And again he testified (fol. 1294, p.. 808): 


‘©9202 xQ. You have said in the experiments 
of the 16th of June last, that you tried your 
Brush lamp with various lengths of are, and 
that you got your best results with an are of 
about ie of an inch. With all the various 
lengths of are which you tried, the clamp, I un- 
derstand you to say, was normally in contact 
with the stop during the burning of the lamp ; 
is that so / 7 

A. That was the normal position of the clamp, 
/.e., it was in that position the most of the time 
the lamp was in operation. 

203 xQ. Then, if I understand you, with 
some lengths of arc, there was a considerable 
time during the burning of the lamp when the 
clamp was not against the stop; is that correct ¢ 

A. Not exactly. The clamp would some- 
times leave the stop, and then the core would 
vibrate to‘and fro for a slight distance from 
the stop, its upward motion being limited by the 


Stop. The shock resulting from the slriking of 


Lhe clamp against the stop would shake the rod 
so as lo allow it lo slide through the clamp with- 
out ihe clamp CCET COMME in contact with the 
base. The clamp would then be brought into con- 
tact with the stop. Qu/le Srequently these ac- 
tions were extremely irregular, and the carbon 
rod would slide too far down, and the lamp 
would begin lo hiss, and muck larger eurrent 
than is HeECESSATY lo maintain the light would 
How in the circuit. : 

204 xQ. Howdid you ascertain the flowing of 
the superfluous current mentioned in the last 
sentence of your last answer ? 

A. It is indicated, first, by the shortening of 
the are, and the hissing sound emitted is the re- 
sult of this shortening. It was also indicated 
by the galvanometer, which was in circuit at the 
time; and sometimes if was indicated by the 
belt which was driving the dynamo slipping 


287 
and squealing, thus showing that an abnormal 
current was flowing, and a large excess of power 
being used to drive the machine. 

205 xQ. When you tried to run the lamp 
with an are more than +, of an inch, what, in 
general terms, was the behavior of the lamp as 
compared with its behavior with an are of ,, of 
an inch ¢ 

A. Substantially the same, but the pertur- 
bations of the core were greater, and the irregu- 
larities of the feed were greater. 

206xQ. And when you ran it with an arc of 
less than ,, of an inch, what, in general terms, 
was its behavior as compared with its behavior 
with the ,, of an inch arc? 

A. Substantially the same, but the perturba- 
tions of the core, in this case, still existed, and 
when the are did fluctuate by reason of the per- 
turbations of the core, / found that the clamp 
was not always certain in its action, and the 
carbons would quite frequently remain almost 
in contact, instead of forming the are of the 
proper length, as would be determined by the 
stop if the perturbations of the core did aot in- 
terfere to prevent it.”’ 


The struggle of the lamp to prevent this slipping 
was severe (fol. 1301, p. 812): 

**218 xQ. In your experiments with your 
Brush lamp, the blows of the clamp against the 
stop were so severe that. the clamp actually 
dented the rod; that was so, wasn’t it? 

A. Yes; necessarily to some extent.”’ 


And then through a long cross-examination some 
of the facts connected with these three trials of this 
Brush lamp are laboriously brought out. 


It seems that a Weston single-light dynamo was 
used, constructed primarily to run the Weston 
lamps (fol. 1286, p. 803); but just exactly what 
dymano was used could not be ascertained (fol. 1290, 
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p. 805). Mr. Weston says the speed of the dynamo 
was varied, but /e thinks he got the best results, 
with 750 revolutions. It is merely a guess. No 
record was kept (fol. 1290, p. S06). The resistance 
of the dynamo was guessed at as abou ,4, of an ohm 
(fol. 1291, p. 806). It was evidently not measured. 
The electromotive force was greatly varied from time 
to time, Mr. Weston should say from about twenty 
volts to sixty (fol. 1291, p. 806). No measurements 
were made. No records were kept (idle Mii, fol. 1253. 
Pp. S07). It was a mere guess, the result of looking 
at everything—engine, speed, carbons, arc, light, 
elc., as a whole ; not the result of measurement 
(idem). He varied it by varying speed, he says, 
and by changing position of commutator brushes 
with a fixed speed (fol. 1292, p. S06). He helieves 
a rheostat (artificial resistance) was used in the 
circuit once or twice (dem). He doesn’t know. 
No measurements were made of the rheostat, If any 
was used, and no recordt Kept. The current strength 
was greatly varied (fol. 1292, p. 807), and in several 
instances Was made to correspond with the Franklin 
[Institute current (/b.) but there seems to have been 
no effort to make the other conditions existing at 
the same time correspondent, and without this the 
circumstance is valueless. A shunt wire around the 
magnet was used to vary the absolute magnetic 
strength foragivencurrent. But no measurements, 
or lengths, or thickness, or resistances, of this shunt 
wire are given, and no record seems to have been 
kept. None is offered in evidence. Mr. Pope gives 
some of his “impressions” as to this shunt wire 
(fols. 1125-1127). The current strength was meas- 


ured (fol. 1294, p. 808), but not a single measurement 


was put in evidence or testified to. No record seems 
to have been kept. The length of are varied from 
ay tO i of an inch (fol. 1294, p). SUS). Mr. Weston 
adjusted the stop to different positions for the 
different lengths of are, ‘‘ very carefully indeed,”’ 
and he ‘‘also adjusted the springs with great care.”’ 
He made these adjustme mte * afle r each change in 
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the strength of the current’ (fol. 1296, p. 809). 
Where a complicated system is working badly or 
improperly and something is evidently wrong, it is 
usual to vary one condition at a time uutil the 
proper balance is attained ; it is wuusual to vary 
other conditions also at the same time, and always, 
and very carefully. It suggests a prejudgment as 
to the proper relationship or balance of those coex- 
isting conditions, rather than an honest experimental 
investigation as to the proper relationship. The 
former improper relationship or balance is liable to 
be maintained where the conditions are never 
changed except simultaneously, and very carefully, 
as if with reference to each other. ‘* By what rule 
did you adjust the position of the stop,’’ was asked 
of Mr. Weston (fol. 1296, p. 809), very pertinently ; 
and his answer is significant : 


‘*Not by any particular rule solely ; but first, 
by seeking the position at which the stop would 
arrest the upward movement of the carbon and 
clamp when the best are could be obtained with 
the current flowing. The position of the stop 
was also varied in order to secure, if possible, 
that equal and regular feed which is so neces- 
sary. In fact the stop was carefully adjusted 
so as to try to prevent the irregularity in the 
feed which results from the perturbations of 
the core.” 


This answer is vague and evasive. It seeKs 
by its words to keep within the phraseology of 
the Brush patent while substantially describing 
and intended to describe an operation entirely 
foreign to the whole spirit of the patent, to 
wit, the operation of astop lamp. Mr. Weston was 
unwilling to say plainly and unequivocally what 
his efforl and obje el had been throughout his man- 
age ment of these three trials of his Brush lamp. 
But if his answer means anything it means that he 
manipulated the stop and everything, in order to 
cause the lamp to operate as «@ stop /amp with the 
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regularity of feed of a stop lamp, striving to prevent 
the irregularities in the feed which resulted from the 
perturbations of the core (which perturbations indi- 
cate that the lamp was struggling to operate on its 
proper equilibrium principle). If the answer means 
anything, it means that he made no effort to attain 
the mode of ope ration described in the patent, and 
taken in connection with the whole line of testimony 
of defendants’ experts, as to these trials of their 
Brush lanip, it reveals their purpose and effort. 
And tosuch experiments and their results the Court 
will not listen with favor. 

Touching results obtained by experts for appellees 
in patent causes, tending to show practical inopera- 
tiveness, ete., of patented devices, the Supreme 
Court of the United States said in the recent case of 
The Webster Loom Company vs. Higgins et al., 21, 
Off. Gaz., 2031, 2033 : 

“A great deal of testimony was introduced 
by the defendants to show that the patentee 
had failed to describe his invention in such full, 
clear, and exact terms as to enable persons 
skilled in the art to construct and use it. It 
seems to us that the attempt has failed. When 
the question is whether a thing can be done or 
noe if is always CUSY lo find pel SOUS ready lo 
show how not to 0 =? 


Before proceeding to the demonstration we shall 
make, that the appellees’ allegations as to the 
Brush lamp are wholly mistaken, we have to submit 
that even if they were all true, they avail the appel- 
lees nothing, because of heir admission that the 
application or (i dash -pol make if rork pe rfectly 
De lland in fhe ASML ALE: ride N¢*j ihe d in Lhe patent, i. Case 
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Mr. Pope testifies (fol. 1078, p. 674): 


‘‘After the completion of the experiments 
which have been described, the dash-pot was at- 
tached to the movable core, as now seen in 
~- ‘Defendants’ Exhibit Brnsh Patented Lamp.’ 
The lamp lhen burned with qreat steadiness 
and reqularity, the ring-clamp remaining nor- 
mally in contact with or in close proximity to 
the lower stop. The clamp was tripped at fre- 
quent intervals, permitting the rod to slide 
gradually downward. * * The steadiness of 
the light afte) bhie dash pot iPass attached IDAs 
all that could be desired.” 


ln a previous answer (Ans, 96, p. 672) he had de- 
scribed the dash-pot and said: 


“The effect upon the operation of the lamp is 
lao che ch ii sudden oi rapid WLO0¢ ment of lhe 
parts, while at the same time the range of move- 
ment is not in the least restricted; thus a// the 
MO eF ments of lhe lamp ave compelled tn he 
made rej 4 slowly and gradually.” 


We now wish to show (1) That it is intended and 
directed by the patent, that there shall be no such 
rapid and sudden movement of the parts, as would 
hurt the steadiness of the light; (2) That the oe- 
currence of such rapid and sudden movements, and 
the degree or extent of them, depend upon changes 
in the conditions under which an are lamp is burned, 
which changes and conditions are perfectly well un- 
derstood by skilled persons using such lamps, and 

. are contemplated in the practical use of all electric 
are lamps, that maintain a balance or equilibrium of 
forces, and, therefore, the necessity or expediency of 
retarding such suddenness of movement, occurring 
under such changes of condition, was a matter not 
necessary to be pointed out in the specification; and 
(3) That the employment of a dash-pot, as a means 
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of retarding such suddenness of movement, was well 
known at the date of ‘the Brush original patent, not 
only in mechanical operations generally, but in elec- 
tric are lights particularly. 


l. The patent intends and directs that there shall 
not be any such sudden morement as would hurt 
the sleadiness of the light. 


it says that the object of the first part of the in 
vention (that which is now under consideration) is 


to have the carbons 


* Automatically adjusted, and kept in such 
position and relation to each ocher that a cov 
tinous and effective light shall be had without 
the necessity of any manual interference.” 


In describing the operation of the lamp, it says that 
the force of the lifting springs shall, together with 
the magnetic attraction of the helix, be jwst sufficient 
to support the core, rod and carbon in the right 
position ; and that, as fast as the carbon burns 
away, thus lengthening the are and weakening the 
magnet, the gravity of the core, rod and carbon 
causes a compensating downward movement, and 
that, when the clamp has reached the floor and the 
normal or regular operation of the lamp begins, 
(that is to say, with the clamp at the floor and the 
parts in equilibrium), if at any time the carbon 
overfeeds (** accidentally slides too far’’), it will in- 
stantly and automatically be raised again by the 
resulting increase in the magnetism of the helix, 
and ‘** the carbon points thus continued in proper 
relation to each other.” 

He thus gets, the patentee says, “a COnTINUOUS 


and PET effecti ‘ae light. ™ 


This proposed operation manifestly excludes. as 
incompatible with it, such disturbances of the light 
as the defendants’ witnesses found to oceur in fhei7 
trials of a lamp, constructed according to the Brush 
patent; e. y. that, as Pope says (Q. 97, p. 673), the 
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carbon fed only at intervals of one or two minutes, 
and then by a jerking movement, the core dropping 
suddenly under the influence of gravity, and then 
being caught before the clamp reached the floor and 
pulled up again to the upper stop; or that, as 
Quimby says (Q. 15, p. 729), the clamp ‘* would from 
time to time fall suddenly from the stop to the 
table like any other unimpeded falling body ;*’ and 
(Q. 84-85, p. 753), frequently moved rapidly from 
the floor to the stop, and from the stop to the floor. 
It may be that, if the lamp be used under some 
conditions, it will behave as these witnesses say. 
But it is evidently a behavior which is not contem- 
plated but is prohibited by the specifications. 


Y # The conditions unde which the Brush lamp, 
OT anY elect) ie are lamp lhat maintains a balance 
or equilibri Wi of Jor: es. will be liable to rapid and 
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jury lo bhe light, (1) é familiar and iDeé /] unde rsiood 


by shilled wsers of such apparatus. 

Such movements are. particularly liable to occur 
at the establishment of the are, if the current flows 
with full force at once; or if, through any accident 
to the carbons or cL) namo, the current is suddenly 
interrupted and restored to full foree. This isa lia 
bility, though in a less degree, to similar movements 
during the burning of the lamp, if the current 
varies to any great extent, whatever the cause, par- 
ticularly if the variation be sudden, as by a piece of 
the carbon points chipping off. Engines vary in 
speed somewhat, belfs sometime slip when unusual 
resistance is met, dynamos heat, ete., carbons are 
not always homogeneous, the points vary in shape 
and apposition, and are sometimes flames. Where 
the are resistance is large compared with the resist- 
ance of all the rest of the cirenit, the tendency is 
more marked, because a given correction in the are 
produces a greater effect On the current. 

Mr. Weston in his testimony in defence (Q. 216, 
p. 812), says that in his opinion the brush lamp 
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could not practically be made to operate with the 
clamp normally against the floor, with any practi. 
cally attainable perfection of carbons or avy practi 
cally attainable uniformity of current, or avy adjust- 
ment of the lamp, or the choice of aw7 dynamo, 
known at the date of the Brush patent, or with any 
ajustment of current strength and resistance and 
electro motive foree of the dynamo. //e was conclu. 
sively shown to be wrong, by practical demonstra - 
tions afterwards made by the appellants w th 
the Brush lamp; which demonstrations will be 
hereafter more particularly referred to. 

But we submit that if he were right, and the in- 
juriously rapid and sudden movements he com- 
plains of in the Brush lamp were always and under 
all conditions liable to occur, so that a dash-pot or 
some equivalent retarding device must always be 
used in order to have the described movements of 
the moving parts of the lamp take place so slowly as 
to give the lamp the steady and uniform operation 
which the patent says it is to have, neither the suffi- 
clency of the specification nor the value of the in- 
vention it describes is to be impeached because the 
specification does not in terms mention the use of 
the dash-pot or its equivalent, provided that it was 
a devise well Known as applicable and as in facet ap- 
plied to electric are lamps for the very purpose of 
correcting just such irregularities of working. The 
law imports into the specification all sueh common 
know ledge, and excuses the patentee from expressly 
directing the constructor to make use of it in read- 
ing and applying the patent. A patent for a new 
steam engine might as well be Impeached becatse 
the engine would not run steadily without a gover- 
nor ; and the patent said nothing about a governor. 
[It would be a perfect answer, that the use of a gov- 
ernor with a steam engine to secure steady running 
was part of the common Knowledge of engine 
builders. 
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3. As to the state of the art in regard to the use 
of lhe dash-pot, 


Mr. Pope, on behalf of the appellees testified (Q. 
M1, p). 605 : 


‘So faras my knowledge extends, the employ- 
ment of a dash-pot in combination with the me- 
chanism of aqnare lamp Cas, wholly unknown 
at lhe date of complainants patent, and hence 
its application to such a lamp would un- 
doubtedly have required invention and adap- 
tion.” 


This was the understanding of the state of the art 
with which the defence was made up and put in, 
and accordingly the expert witnesses for the de- 
fence all testified: (1), that without a dash-pot the 
lamp described in the Brush patent conld not be 
made to work practically in the manner there de- 
scribed at all, but was subject to rapid and sudden 
movements which badly effected the steadiness of 
the light; and (2), that with a dash-pot these move- 
ments were perfectly under control, and the steadi- 
ness of the light was (as Mr. Pope said), ‘‘all that 
could be desired,’ and the lamp worked with the 
clamp normally at the floor and the carbon feeding 
gradually and continuously through it, just as de- 
scribed in the patent and in the depositions of Mr. 
Morton and Mr. Hicks, that is to say, exactly upon 
the principle of an equilibrium lamp. 

Their understanding of the state of the art was 
shown by the appellants in reply to be wrong. 

[It was shown that the cash-pot was, long prior to 
the date of the original of the clamp patent, ‘‘a 
very common characteristic of machinery, where 
there is danger of an uneven, or jerky motion anda | 
steady and uniform motion is desired.’ (See Hicks, 
(). 145, p. 346.) 

It was shown that similar devices, such as fans, 
etc., had been used for thirty vears in equilibrium 
electric are lamps for the very purpose, as has been 
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seen heretofore, to wit, in the Serrin, Duboseq, Fou- 
cault, Grenet and other lamps. 

lt was shown that the Staite lamp of 1853 had a 
dash-pot, and that the White lamp in 1875 had a 


dash-pot, all as heretofore explained, used for the 


very purpose. 

It was shown that the Browning lamp, a lamp 
made and used abroad, and of which two examples 
at least were imported into this country before the 
date of the Brush original patent, one in 1874 at 
Princeton, and the other in 1876 in Boston, em- 
bodied a dash-pot, as heretofore explained, and 
that the Browning catalogue of 1873 figured the 
dash-pot in the lamp, and the same catalogue of 


1878 both figured and described the dash-pot in the - 


lamp and its function and use. (C7oss, (). SO-87 p., 
202-203, Q. 9, p. 384; Richards, p. 295-297 ; Bracket, 
Q. 7, 10, p. 350, xQ. 25-30, p. 352.) 

[It was shown that the dash-pot had been de- 
scribed as applied for the very purpose to the Jas- 
par electric arc lamp before the date of the Brush 
original] patent. (See Jaspal Specification, p. 037: 
Cross, Q. 90, p. 204, and Hicks, Q. 122, p. 342.) 

This testimony stands and no attempt has been 
made to reply to it. : 

Mr. Pope admits (fol. 1147, Q. 210) that a fan 
such as is shown in the old Serrin lamp could be in- 
serted in the Brush lamp of the patent and con- 
nected with the core without impairing the operation 
of the lamp, and that ‘**the general result’? would 
be “much the same” as that of using a dash-pot. 

But besides showing that the dash-pot was an old 
expedient in electric are lamps for the purpose of 
retarding and steadying the motions of the moving 
parts, the appellants have undertaken to show and 
have shown that, whether used with modern 
dynamos or with dynamos existing at the date of 
the Brush original patent, and with proper adjust- 
ments of lamp and current strength, etc., the Brush 
patent lamp can work and d/d work and does work 
practically well, and in the manner described in the 
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patent, without the use of the dash-pot or any equiv- 
alent retarding device—being just what Mr. Weston 
had declared to be in his opinion impossible—just 
the contrary of that which the expert evidence for 
appellees had been introduced to prove; thus com- 
pletely repelling «he only attack which the appellees 
had undertaken to make upon the lamp of the 
Brush specification as a practically operative lamp 
working upon the principle of an equilibrium or 
balance of forces. 


First.—We proved practical use of a lamp con- 
structed in accordance with the Brush specification 
but with no dash pot attached, in and since the 
year 1877, at the Franklin Institute, Philadelphia. 


Second.—We proved successful and satisfactory 
use of the same lamp and of a similar lamp, each 
with no dash-pot attached, at Cleveland, during 
and after 1877. 


Third. We proved practical use of the same 
lamp with no dash-pot attached, at the Stevens In 
stitute. in December. 1881 


KFourth—We proved practically successful trials 
of the same lamp, with no dash-pot attached, after 
the trials made and the testimony given for the 
defense. 

Upon the completion of our proof on this head 
and when the appellees had the opportunity to 
rebut if they could, they attempted to shift the 
ground of their attack upon the lamp; they never 
attempted to reinstate themselves in their old posi- 
tion. This will be shown hereafter. 


1. The Use of the Brush Lamp atthe Frank- 
lin Institute. 


In the summer or fall of 1877, the Franklin Insti- 
tute, an association of some 1500 scientists, (Adger- 
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ton, p. 617, Q. 1050), one of the oldest and best 


known of American scientific associations, empow- 
ered a committee to select and purchase a dynamo 
electric machine and lamp for the use of the Insti 
tute (Chase, p. 161, Q. 5). In the words of the 
committee’s final report (Franklin Inst., Journal A, 
p. 900), ** It was deemed advisable to examine into 
the merits of, and to test the various machines 
offered for sale. This was undertaken partly as a 
guide in making a selection for purchase, and also 
to obtain reliable data regarding the adaptability 
of such machines to the production of light. In 
view of the scientific Importance of the work,”’ the 
committee was enlarged, ete., ete. 

The competitive trials were extensively advertised 
(p. 901, Chase, p. 163, Q. 23). It was widely known 
that they were in progress. Appellants’ witness 
Brush (p. 145, Q. 13), when asked regarding 
the lamp of the patent, whether or not the Brush 
Company in 1877 made any sales of such lamps, 
and if not, why not, answered : 


‘* During the latter part of 1877, efforts were 
constantly made to sell such lamps, but the 
company was constantly met with the fact that 
certain competitive trials of lamps and dynamo 
machines were being made at the Franklin 
Institute, pending the results of which, parties 
desiring to purchase such apparatus refused to 
give their orders.” 


The trials were made with two Brush machines 
and a Brush lamp; two Wallace-Farmer machines 
and a Wallace-Farmer lamp; a Gramme machine, 
and a Duboseg and a Foucault lamp (Chase, p. 161, 


(). 6). The trials resulted in the purchase of the 


Brush lamp and OV of the Brush machines. 


Appellants have pul mM evidence the full report 
of the Committee as it was published in the May 
and June numbers for the year 1878 of the Journal 
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of the Franklin Institute (Com. Exs. Franklin 
Institute, Journal A and B, pp. 900 and 909), the 
Official publication of the society, which publica- 
tion, as the exhibits show, was in that year in its 
lOS5th volume. Dr. Morton, who was examined as 
an expert for appellants, alludes briefly to these 
trials at the Franklin Institute (p. 77, Q. 32, and p. 
101, Q. 131). Appellants have also called and ex- 
amined Pliny Earl Chase, professor of philosophy 
in Haverford College, Pennsylvania, and a writer of 
repute on electrical and kindred subjects (Chase, p. 
167. (). 45), who was a member of the committee 
that made the tests, particularly serving on the 


Photometric Sub Committee. His testimony is 
found in pages 160-175 to 268, and pages 307 
309. Appellants also examined Charles F. 


Brush, appellant herein, and George W. Stockly, 
vice-president and business-manager of the ap- 
pellant corporation herein. Their testimony is 
found at pages 142 and 129 respectively. The 
appellees examined Nathan H. Edgerton, the local 
agent or representative in 1877, of the Brush appa- 
ratus in Philadelphia. He was examined in a part 
of his deposition as to a few of the details of the 
early transactions of the Brush Company with the 
Franklin Institute. His testimony is found at pages 
605-625. Appellees called no other witnesses on the 
subje cl of these Franklin Institute tests, although 
Edwin J. Houston, a member of the general com 
mittee along with Prof. Chase, and chairman of 
the important sub-committee on electric measure- 
ments (p. 1). has acted as an expert for them and 
given a long deposition on other branches of the 
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The following facts appear from the above evi. 
dence : 
The committee advertised the trials extensively, 


both in the Journal of the Institute, and by that 
means in many other scientific publications, and 
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wrote in person to all the chief manufacturers of 
dynamos and lamps in this country and abroad for 
apparatus to be used in the trials, with the purpose 
of purchasing the best and most efficient (p. 901; 
Chase, p. 163, Q. 23). The only manufacturers who 


responded were the manufacturers of the Brush and , 
of the Wallace- Farmer apparatus, the Gramme 
machine being obtained froma distant college in : 


Indiana, and the Duboseq and Foucault lamps from 
dealers (p. 901; Hdgerton, p. 608, Q. 38-41; Chase, 
p. 169, Q. 61). The tests were made as ‘‘ carefully 
and thoroughly as was possible with the scientific 
knowledge of the time’ (Chase, p. 161, Q. 7), as 


also appears from the elaborate thoroughness of the | 
report of the committee contained in the exhibits, 
andthe standing and reputation of the Institute, 
and of the individuals who acted upon its committee. 

The tests of all kinds extended over a period of 

‘*some seven months”? (Chase, p. 162, Q. 13). Ed- 

gerton mentions six to ela lit weeks, or possibly . 
longer, as the period covered by these tests, perhaps “ : 
referring only to the more formal and public meet | 
ings of the whole committee for simultaneous meas 
urements (p. HOS, (). 46. There were doubtless 


many trialsand tests when the committee preferred 
not to have the agents of the different companies 
present. 


‘*The first thing that we determined,”’ says 
Prof. Chase (p. 162, Q. 10), **in conducting the 
tests was the light which should be used with 
the different machines; we soon found that | 
WowWee of the other three lamps worke d so satlis- 
Jactorily 78s Lhe [3) “sh lamp.”’ 


And again: 


1 | ‘‘T made measurements of the four lights 
when run by the same machines.”’ 
‘*The Brush and Wallace-Farmer machines,” 
| says the official report ‘‘were accompanied by 
| 
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lamps, or carbon-holders, which were thought by 
their m: r onm to present advantages, if not for all 
machines, at least to be especially adapted to the 
requirements of their own; the usual ‘Serrin’ 
lamp, which is made by M. Breguet for the Gramme 
machine, did not accompany the latter. The result 
of experiment, howere ve quickly established lhe 
AY nilability of lhe Brush lamp as the SOUTCE of light 


JSrom all the machines. and the same lamp, with 


carbons properly adjusted as to size. was used for 
the several trials.”’ 

The report then proceeds to describe the Brush 

lamp (p. 904), which it does in almost the very 
words of the patent in suit, the cuts of the same in 
the exhibit showing it to be the lamp of the patent. 
lt had no dash-pot (Chase, p. 162, Q. 12; Stockly, 
p. 1380, Q. 8; Brush, p. 148, Q. 7; Hdgerton, p. 608, Q. 
45). /lwasin all substantial respects the lamp of the 
patent (Morton, p. a, @ and p. 102, ). 131). 
The identical lamp used by the Franklin Institute 
in these competitive trials is the lamp put in evi- 
dence in this case as the patented lamp, marked 
‘Complainants Exhibit Brush Electric Lamp No. 
1.’ and known in the case asthe Franklin Institute 
Lamp (Morton, p. 102, Q. Isl; Brush, p. 143, Q. 
4-6; Chase, p. 161, Q. 8). 

The committee then entered upon a long series of 
tests and trials and measurements, photometric, 
electrical and dynamical, of the different dynamos, 
throughout the whole of which the Exhibit Brush 
Lamp was used as the source of light and means of 
vauging the capacity of the dynamos. ** There 
were at least half a dozen meetings of all the com- 
mittees.’’ savs Professor Chase (p. 162, Q. 14.), “for 
conducting simultaneous ex periments, and the light 
would be in use for four or five hours at a time ; 
esides these joint meetings there were a great num- 


her of oceasions on which some members of the 


different committees would be present to examine 
points upon which they wished to obtain more com- 


plete satisfaction.” 
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The results of these trials and measurements have 
been very carefully and elaborately set ont in the 
full report of the committee. 


The report concludes with a brief summary of 
the results of the trials as to the general efficiency 
of the several dynamos used, and without mention- 
ing the other lamps or recording any detailed results 
of the comparative tests of the lamps themselves, 
recommends the purchase of the Brush lamp and 
of one of the Brush dynamos, and on March 30th, 
1878, the Institute, through its secretary Mr. J. B. 
Knight. purchase d the lamp and dynamo (Edger- 
ton, Q. 56, p. 609, and ** Defendants’ Exhibit Edger- 
ton, No. 2,” p. 1072). 

This is in brief the history of the Franklin Insti- 
tute experiments and the use of the Brush lamp 
therein. How did the lamp operate during those 
months under the critical eves of the gentlemen who 
were observing and studying and testing it in the 
double capacity of prospective purchasers and 
scientific investigators, and the result of whose work 
was to go to the world as a permanent contribution 
to scientific knowledge in a new and important in 
dustry‘ Was ita practically inefficient and worth- 
less lamp, incapable of useful operation as an elec- 
tric lamp af al/, as appellees’ contend‘ And if 
not, was its mode of operation such as is stated by 
appellees’ experts to be the mode of operation of 
the Brush lamp of the patent when run withont a 
dash-pot, that is to say, that of a slop /amp, or was 
it such as is described in the patent in suit and 
by appellants’ experts, i. e., that of an equilibrinm 
lamp, such an operation as the appellees’ experts 
say it cannot have / 

First, as to whether it operated in a practically 
useful manner. What is the evidence on this 
point ¢ 


Dr. Morton was first examined on the subject of 
these Franklin Institute experiments. In answer to 
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32xQ., p. 77, where he was asked whether or not it 
was his opinion that the Exhibit Brush Electric 
Lamp, No. 1, would furnish a light which would be 
sufficiently certain in its operation to be available 
for practical use for the purposes for which electric 
. are lights are commonly employed, as distinguished 

| el from the mere experiments of the lecturer, he 

replied 


‘* It is, this opinion being founded upon what 
| have myself seen as to the operation of this 
particular lampand others essentially like it, 
and also because this was the identical lamp 
used by a committee of the Franklin Institute 
in a long series of experiments, and to the best 
of my recollection highly recommended by 
them in their report on the same.”’ 


| Later he gave the special references to the volumes 
| of the Franklin Institute Journal in which the re- 
port of those experiments was printed making quo- 
tations therefrom (Morton, Q. 131, ‘Pp. 102). 


Again, the official feport of the committee con- 

tained in the exhibits Franklin Institute Journal, 

A and Bb, identified by Dr. Morton as above, and 

| further identified as correct by Prof. Chase (Q. 3, 
| p. 161), clearly shows that the Exhibit Brush Elec- 
tric Lamp, No. 1, was capable of operating and did 

| operate in a practically useful manner as an electric 
| 3 lamp. Preliminary tests were made in order to de- 
| termine what lamp should be used in the final trials 
| of the dyfamos. The choice lay between four 
| lamps—a Wallace-Farmer lamp, a Duboseq lamp, 
a Foucault lamp, and the Brush lamp. The Du- 
hoseq and Foucault lamps belong to the same 
general class of lamps with the Serrin, the class re- 
ferred to by appellees’ expert, Pope, in his answer 
to 5 Q., p. 630-631, fol. 1003, as clockwork lamps, 
and alluded to by Prof. Cross, Q. 153, p. 236, and 
by Mr. Brush, Q. 47, p. 151, as in use to a limited 
extent along with the Serrin lamp in colleges, and 
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for projections, ete., before and since the date of the 
Brush patent. 


The report sets out by disposing of the question 
of the lamps in the following summary paragraph 
(p. 904): 


‘The Brush and Wallace-Farmer machines 
were accompanied by lamps or carbon-holders, 
which were thought by their makers to present 
advantages, if not for all machines, at least to 
be specially adapted to the requirements of 
their own; the usual ‘ Serrin’ lamp, which is 
made by M. Brequet, for the Gramme machines 
did not accompany the latter. The result of 
experiment, however, quickly established the 
suitability of the Brush lamp as the source of 
light from all the machines, and the same 
lamp, with carbons properly adjusted as to 
size. MUS WSsSé d for lhe several lrials.”’ 


The report, full of the minutia of tests and trials 
and measurements, never once alludes to any un- 
satisfactory action of the lamp Jrom first to last. 
On the contrary, it speaks specifically of diffieul- 
ties arising in the measurement of the light from 
the difference in color (p. 905, fol. 1460), and in 
another place of another difficulty in determining 
the exact photometric value of the light, to wit, 
‘the fluctuation, or rather the moving from side to 
side of the electric are’ (p. 906, fol. 1461). In con- 
nection with the first difficulty referred to, the re- 
port states that practice enabled the observer to 
overcome this difficulty (variation in color) to such 
an extent that the error arising from such cause 
was inconsiderable, ** being greatly less than that 
due to the fluctuations of the electric are” (p. 905, 
fol. 1460). It is evident that the scientific gentle- 
men who conducted these experiments and wrote 
this report recognized in the operation of the Brush 
lamp no other or different fluctuations than those 
fluctuations which their Knowledge of the art had 
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taught them were incidental to all electric ares, and 
which are in fact incidental to all electric ares of the 
present day. The report, after defining the fluctu- 
ation they observed asa ‘‘ moving from side to side 
of the electric are,” continues 


‘* And great care was taken so to adjust the 
conditions,that the arc or flame should be steady, 
and equally distributed about the ends of the 
carbon pencils.” 


which shows that the Brush lamp was capable, in 
impartial hands, of being adjusted ‘so that the are 
or flame should be steady.” 

If this lamp had been an inoperative combination 
of parts, or if it had been a practically useless and 
inefficient lamp for the purpose of an electric are 
lamp, i¢ would not have been sent to the Institute 
by its makers as the representative of the Brush 
system of lighting, to be placed in public and open 
competition with the best electric are lamps. of the 
day; and it would not have been selected by the 
committee as easily the best for all the purposes of 
the Institute, or used by the committee as the 
means of testing the efficiency, economy, and 
steadiness of the different dynamos, or finally 
purchased by the Institute to become the ordinary 
working electric are lamp of its lecture. room for 
years. 

Appellees, feeling the necessity of doing some- 
thing to break, if possible, the force of these pnb 
lished reports, but failing, for reasons best known 


to themselves, to call their on expert, Prof. 


Houston, whowas probably as familiar personally 
with these Franklin Institute tests and all their 
history and results as any man living, and best 
able to prove any possible facts that might have 
been advantageous to them, hit upon the not 
unusual expedient of calling a witness who had 
formerly represented the Brush interests in Phila- 
delphia, but subsequently became connected with 
rival interests, among them the Weston interest 
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here sued, and the United States Electric Light 
Company, who bought out the Weston interests 
(Edgerton, Q. 2-8, p. 605, and xQ. 123-149, p. 615). 
This witness, Nathan H. Edgerton, was asked by 
appellees’ counsel (Q. 50, p. 608,) how the Brush 
lamp worked during the competition, to which he 
answered : 7 
‘Only fairly. We had to arrange to take 
our measurements at those times which would 
represent a uniform length of are. Sometimes, 
when the lamp would feed, the light wonu/d 
diminish too much to show a fair result,” 
Q). 51. What caused the diminution of the 
light when the lamp fed ? 
A. Technically, too heavy feeding without 
the power to recover itself at once. 
(). 2. By LOO heavy feeding, do Vou mean 
the upper carbon dropped too far ¢ 
A. ¥en. oF. 


No further allusion is made to the behavior of 
this Brush lamp by this witness, either upon direct 
or cross-examination, and here the appellees have 
left this part of the case. 


What is meant by ‘‘ only fairly’’ is not stated, 
and certainly is not evident. Whether ‘‘only fairly” 
means fairly, or means something less, and, If less, 
how much less, and less than what—this is left in 
doubt. Whether the ‘‘too heavy feeding” speci- 


hed, occurred on one occasion or on more than one 
occasion, whether if was a frequent accident, or not 
an accident at all, but the normal operation of the 
lamp—all this is left in doubt. Proof that a lamp 
operates ‘‘only fairly ” surely is not proof that it 
is a practically inefficient and usless lamp for the 
purposes of an electric arc lamp, however the words 
may be construed. Mr. Edgerton, with all his ineli- 
nation to serve the appellees in this cause, aided 
by a treacherous memory, and fully appreciating 
what was wanted of him, could find nothing more 
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worked ** only fairly. *’ 

To this feeble effort of appellees to countervail 
the effect of the printed reports, appellant replied 
by calling Mr. Brush, whose representative Mr. 
Edgerton was, and Prof. Chase, the only available 
scientific member of the committee; Mr. Knight, the 
secretary of the Institute at that time, and an active 
member ahd secretary of this committee, being 
dead (Chase, xQ. 51, p. 168; Hdgerton, Q. 116, p. 
615). 


Mr. Brush testified as follows (p. 143-144): 


“8 (. State whether you were present during 
its use {referring to the Brush Franklin Insti- 
tute Lamp! by the Franklin Institute; and if 
you were, at what times, and state how it 
operated ¢ 

A. During the Fall of 1877, I wag present at 
the Franklin Institute on many occasions when 
this lamp was used; in fact on all of these oc- 
casions no other lamp was used. The lamp 
worked admirably ; so far as the lamp was con- 
cerned its operations compared very favorably 
with that of any lamp of the present day, with 
which I am acquainted ; I have said, ‘so far as 
the lamp is concerned; I will add that the 
carbons used at that time were not nearly SO 
good as carbons of the present day, principally 
on account of the comparatively large amount 
of foreign matter which they contained; any 
fluctuations in the light produced were caused 
by the impurities of the carbons, and were by 
all present attributed to this cause.”’ 


Prof. Chase, a member of the very committee of 
the Franklin Institute, which made the tests, as 
already stated, when asked why he was not able 
readily to identify the particular Brush lamp used 
in these tests than he could the other lamps, replied 
(Q. 10, p. 161-162): 


41) 


“The first thing that we determined in con- 
ducting the tests was the light which should be 
used with the different machines: we soon 
Sound that none of the other thre lamps 
worked so satisfactorily as the Brush lamp, 
and they therefore had not made so strong an 
impression upon my recollection. 

11 Q. When you say satisfactorily, what was 
the ground of your satisfaction / 

A. The steadiness of the light and its fitness 


Jor Jest ral 4SNé 7 


His testimony continues: 


-is (). During how long a period of time did 
you see the said Brush lamp in operation dur- 
ing those tests ¢ 

A. The tests of all kinds extended over a 
period of some seven months. 

14 (). How many times did you see said Brush 
lamp in operation, and over how longa time 
continuously / 

A. There were several times; there were at 
least half a dozen meetings of all the committees 
for conducting simultaneous experiments, and 
the light would be in use for four or five hours 
at atime; besides these joint meetings there 
were a great number of occasions on which some 
members of the different committees would be 
present to examine points on which they wished 
to obtain more complete satisfaction. 

15 Q. Will youstate how the said Brush light 
operated as respects uniformity and steadiness 
of the light furnished, comparing the same with 
the steadiness and uniformity of electric are 
lights of the present day which you have seen 
in use ¢ 

A. lt worked PCT satisfactorily hoth in 
potnt of sleadiness and uniformity, and / 
think it would slill work (18 satisfactorily (is 
GH of fhe are lights lhat ase HOW aT, WLSAE., 
What were your opportunities of ob- 
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servation and examination of the said lamp, as 
compared with those of other members of the 
committee / 

A. The same. 

17 (). Were you then a resident of Phil 
adel phia ; 

A. I was. 

IS @. What electric lamps had you pre- 
viously to this time seen in operation ¢ 

A. The Duboseq and Foucault. 

19 Q. Where ? 

A. In laboratories and on the occasions of 
public lectures. 

3() () How did this Brus lamp operate aa com- 
pared with these lamps which you had previously 
seen, an the particulars of uniformaty, steadiness 
and continuance of the haht ? 

A. More satisfactorily 

21 «). What was the decision arrived at by 
the committee. and what lamp and machine, if 
any, were purchased / 

A. The committee recommended the Brush 
light and one of the Brush machines, and they 
were purchased by the Institute. 

22 (). What determined the purchase of the 
Brush lamp and machine instead of some 
other / 

A. The superiority of the light, and the 
simplicity of the machine 

25 Q. Will you please state what degree of 
uniformity or steadiness of light is requisite in 
order that such photometric measurements may 
be properly made, and will you state also, how 
fully the necessary conditions for such measure- 
ments were met by the Brush lamps in these 
tests ¢ 

A. It is necessary that there should be such 
degree of uniformity as to leave no doubt in the 
mind of the observer as to the general intensity 
of the light - the Brush light MILA quite (LA steady 
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and uniform as the lime lught or any other light of 
similar inte nsity that 1 know. 

28 q). If this lamp of the Franklin Institute 
had operated in the unsteady and flickering 
manner described by Mr. Pope, could, in your 
opinion, the photometric measurements which 
were made have been satisfactorily and properly 
made, and state whether any difficulty was 
encountered from these causes / 

A. They could not; there was no difficulty 
experienced from such causes. 

29. Do you remember being troubled by 
unsteadiness of light in taking these measure- 
ments ¢ 

A. In no other way than | have already men- 
tioned from the want of homogeneity, the 
irregularity in burning the carbon points, and 
the eclipsing effect ; and these irregularities did 
not, in a single,instance, interfere with the 
unanimous decision of the committee as to the 
relative intensities of the electric light and the 
standard candle. 

30 @. Have you looked at electric are lights 
of the present day with a view of judging 
whether more satisfactory measurements could 
be made with these lights than were made with 
that Brush lamp of the Franklin Institute ; if 
vea, What is your judgment ! 

A. L have observed the are lights that are 
now in frequent use, and | find that they are 
all subject to the same irregularities of which | 
have spoken, and in my judgment it would be 
quite as difficult to measure them photometri- 
cally as it would be to measure the Brush light 
that was tested at the Franklin Institute. 

38 @. You have spoken of other electr.c are 
lamps which you have seen in use; what ones 
Lo you refer to / 

A. The Brush light with a dash-pot, the 
Houston and Thomson light, and the Weston 
light.”’ 


elt 


‘*54xQ. Do you remember about how many 
tests with the Bunsen photometer were made in 
determining the data given in the report ? 

A. The number of tests was very large; the 
number of meetings of the entire committee for 
making the tests was perhaps not more than six 
or eight: but at each meeting the tests were re- 
peated at short intervals during the whole time 
that the dynamo was running; there were also 
a large number of tests made by individual mem- 
bers of the committee at various times during 
the whole period that was covered by the tests 
of the General Committee.”’ 


And again, p. 172. 


‘*86xQ. You state in answer to the 15th 
question that the Brush lamp worked satisfac- 
torily in point of steadiness and uniformity, and 
that you think it would work as satisfactorily 
as any of the are lights now in use, and in an- 
swer to the 26th question that the flickers or 
pulsations that you observed in the Brush light 
were of a similar character to those which were 
observable in all the are lights which you have 
lately seen in use, which flickers or pulsations 
in case of the Brush light were attributed to 
the want of homogeneity in the carbons, or to 
the irregular consumption of the carbons: ure 
the flickers and pulsations which you observe 
in the are lights of the present day attributable 
to the same causes ¢ 

A. I think they are, but I have an impres- 
sion that the carbons are now more homoge- 


neous. 


‘*87xQ. Then as far as your observation has 
gone, the Brush lamp like Complainant’s Ex- 
hibit Brush Electric Lamp No. 1, gives as uni- 
form and steady a light as the Brush lamp in 
the present commercial form with the dash-pot 
or dash-pots ¢ 
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A. I should not be willing to make my an 
swer so broad as that; the only opportunities 
that I have had of comparing the Brush light 
with the dash-pot with the same light as repre- 
sented in Complainant’s Exhibit No. 1, are at 
the Pennsylvania Railroad Station in Broad 
street, in Philadelphia, and at John Wanama- 
ker’s clothing establishment in the same neigh 
borhood ; from those observations I have de- 
rived the impression that if the Brush lght 
were used both with and without the dash-pot 
and with the same carbons, that there would be 
no greater difficulty in making satisfactory pho- 
tometric measurements in one case than in the 
other.”’ 


**89xQ@. Was the result of your experiments 
at the Franklin Institute such as to lead you 
to the conclusion that all the other lamps tested 
except Brush’s were practically inefficient and 
worthless, or that on a balance of all advantages, 
considering lamp and machine together, the 
Brush lamp and machine constituted on the 
whole the best system submitted to the Instl- 
tute / 

A. Ldid not by any means regard either of 
the other lights as practically inefficient and 
worthless ; neither was my conclusion based 
upon a balance of all advantages considering 
lamp and machine together; but ¢ndependently 
l regard the Brush light as the best light to be used 
with either of the machines that were exhibited. and 
the Brush machine as the best machine for the 
purposes of the Institute.” 


Prof. Chase was then examined directly with re- 
spect to Mr. Edgerton’s statements regarding the 
operation of the lamp, as follows, p. 165: 


31 Q. Do you remember a Mr. Edgerton 
being present at some of these experiments ? 
A. I do, 
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32 Q. Did he personally make or superin- 
tend any of them; if not, who had direction of 
the experiments and the conditions under which 
they were made ¢ 

A. He personally made and superintended 
some of the experiments ; the general supervi- 
sion was in the hands of Mr. Knight, who was 
then the Secretary of the Institute. 


33 Q. Mr. Edgerton, in answer to question 
50, of his deposition, speaking of the operation 
of this Brush lamp, says that it worked, ‘ only 
fairly;’ will you please state, as a member of 
the committee, which was the fact in this regard ¢ 

A. There Was a very good CLPression of opinion 
on the part of the committee. and of other members 
of the Inatitute who witnessed the teats, of satrafac- 
tion with the operation of the light. 


34 YQ. What was your personal LI pressvon f 
A. Ii Was Ove of gre at satiataction.” 


35 Q. Did Mr. Edgerton give any vmpression 
hy language or otherwise, that the lamp was work- 
ng * only fairly S 
A. He did not. 


36 (). What sae the tenor of his remarks ? 
_. /t waa to pornt out the superiority of the 
Brush light over all the othe rn that Merve tried. 


37 Q. Did he have anything to do with the 
photometric measurements made by the com- 
mittee ¢ 

A. He did not.” 


To this testimony appellees made no reply ; and, 
on the evidence, the fact is made out that during 
the period of these tests at the Franklin Institute 
in 1877, the operation of the Brush lamp was not 
that of a practically inefficient and useless lamp for 
the purposes of an electric are light, and also that 
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its operation was not that of an inoperative com 
bination of apparatus, such as within the meaning 
of the law would invalidate a patent granted for 
that combination. 

In the second place, as fo the manner in which 
the feeding IDS performed in the lamp during these 
tests, in view of the statements of appellees’ ex 
perts as to the only possible mode of operation of 
the Brush lamp of the patent when used without a 
dash-pot. What is the evidence in the case on this — 
point ¢ 


The official report of the committee containing a 
description of the mode of operation of the lamp in 
definite and unmistakable terms describes a mode of 
operation identical with that described in the patent 
(p. 904). Appr llees have made na effort to disprove 
AL is. OF lo Proce NY othe mote of ope ration. 

Mr. Edgerton stated in cross-examination that he 
believed Mr. Stockly or Mr. Brush furnished the 
description of the lamp in the first instance to the 
committee (Hdgerton, xQ. 154, p. 617). This is 
immaterial, as the description is the description of 
the committee, whatever its origin, because embod- 
ied by them in their report and under their signature 
and published by them at that time as their own. 


Mr. Brush testified as to the mode of operation of 
the lamp at that time as follows (p. 144): 


*10Q. Will you state how the clamp and 
the lifting and feeding of the rod operated, 
when you observed the operation of the lamp 
as you have stated, at the Brush works, the 
Franklin Institute, and the Stevens Institute at 
Hoboken 

A. Upon the starting of the dynamo machine , 
used to operate the lamp, the core, clamp, and 
ecarbon-rod gradually raised until the electric 
are was formed. This brought the clamp against 
the stop when the latter was placed sufficiently 
low; otherwise the clamp did not reach the 
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stop. As the carbons burned away, the core, 
clampand rod gradually descended until the 
clamp touched the floor, after which as the 
carbons further burned away, the rod was 
gradually fed through the clamp; this was the 
normal operation of the lamp on all of these 


occasions. When, however, the accumulation 
; , of ash at the burned ends of the carbons caused 
a sudden decrease of the resistance in the arc, 
owing to the vaporation of the ash, then it 
sometimes happened that the core, clamp and 
carbon-rod were slightly raised and suspended, 
while this vaporation of the ash continued; 
after which the core, clamp and rod descended, 
and the feeding of the rod through the clamp 
was continued: on these occasions the clamp 
was rarely raised high enough to reach the 

stop.”’ 

And again, p. 146: 

= » *17Q. With what machines did you see the 
Franklin Institute Lamp Exhibit at said Insti- 

tute ¢ 


A. | saw it used with the two Brush mia- 
chines and with the Wallace-Farmer machines, 
of different sizes ; | was not present when it was 
subsequently used with the Gramme machine ; 
nor was I present at all the trials when the 
lamp was used with the four machines first 
mentioned, which trial resulted in the purchase 
by the Institute, of the lamp and No. 3 Brush 
machine. 

I8 Q. State whether or not the character of 
the light furnished and the mode of operation 

| : of said lamp, as described by you in your 
| ‘ answer to questions nine and ten, was the same 
with all these different machines that you saw 
it used with / 

A. It was; the lamp worked equally well with 
all these machines ; the lamp, of course, being 
adjusted to suit the current form the machine 
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with which it was at aN lime hy Ing Ope - 


aled.’’ 


Prof. Chase testified as to the mode of operation 


of the lamp as follows (p. 161): 


‘*3(Q. Have you examined the reports con- 
tained in these journals; if yea, will yon please 
Say whether or not the statements contained 
therein are correct statements of the facts de 
tailed therein / 

A. I have examined the reports, and the 
Statements are correct statements. 

4(). Had you personal knowledge of the pro 
ceedings detailed in those reports so as to enable 
you to make your last answer ¢ 


a 2 oe.” 


And again, p. 162: 

‘*14Q. How many times did you see said 
srush lamp in operation, and over,how long a 
time continuously ¢ 

A. There were several times: there were at 
least half a dozen meetings of all the committees 
for conducting simultaneous experiments, and 
the light would be in use for four or five hours 
at a time; besides these joint meetings there 
were a great number of occasions on which 
some members of the different committees 
would be present to examine points upon which 
they wished to obtain more coniplete satisfac 
tion. ’* 


And, p. 162: 


“16 Q. What were your opportunities of ob 
servation and examination of the said lamp, as 
compared with those of other members of the 
committee / 

A. The same.’’ 


And, p. 163: 
‘26 Q. Will you look at what Mr. Pope says 
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about the operation of a lamp like the Com- 
plainants’ Exhibit Brush Electric Lamp No. 1, 
and especially at what he says in answer to 
97 Q. of his deposition, as follows: 


‘A decided flicker or pulsation in the 
light occurred at each repetition of the feed- 
ing operation. - * & Without the 
dash-pot the light was more or less un- 
steady, being also accompanied with fre- 
quent flickers, occurring at irregular inter- 
vals, as the feeding operation which | have 
described took place.’ 


And state whether you deserved any such 
action on the part of the Brush lamp; if so, to 
what extent, and to what was this action attrib- 


uted at the time, by yourselfand by the other 


members of the committee ¢ 

A. lL observed irregularities in the light, which 
might be called flickers or pulsations, of a 
sim ilar characte rlo those wh ich are ohservable 
in all the are Ligh ls which lhave late ly seen in 
use. They were attributed by myself and 
other members of the committee to the want of 
homogeneity in the carbons, and to an eclipsing 
effect similar to that which is mentioned in the 
report, which was due to the irregular consump- 
tion of the carbon points 

27 . In this 97th answer of Mr. Pope, he 
describes the performance of the Brush lamp, 
about which he testifies as follows : 


‘When the current of the dynamo-ma 
chine was first applied to the lamp the core 
was drawn violently upward, carrying the 
ring-clamp, carbon-holder and upper car- 
bon with it until checked by the impinge- 
ment of the clamp against the adjustable 
stop, by which operation’ the are was 
formed and the extent of the separation 
of the electrodes determined. As the 


carbons burned away by the continued 


operation of the lamp, the normal position 


stop; and, so faras the most careful obser 
vation disclosed it never once touched the 
lower stop or floor. The feeding of the 
carbon was effected by a jerking movement, 
which occurred at intervals of one or two 
minutes, upon which occasions the core 
dropped suddenly under the influence of 
gravity, but before the clamp reached the 
lower stop the core was caught by the sud- 
den increase in the magnetic force and 
pulled up again into the same position as 
before. At each repetition of this opera- 
tion the carbon-holder or rod was jarred or 
shaken downward through the ring-clamp 
u Sufficient distance to accomplish the feed- 
ing, and thus reduce the length of the are 
This experiment was tried with «a great 
number of variations in the strength of eur- 
rent and range of movement of the core, 
and inthe ratio between the magnetic force 
of the solenoid and the strength of current 
in the are, without any essential difference 
in the result.’ 


Did you observe any such operation of the 
Brush lamp as is described by Mr. Pope in the 
above language / 


A. I did not.” 


And again, p. 166: 


‘39 Q. State whetner during the tests re- 
ferred to, you examined the mode of operation 
of the core, clamp, carbon-rod, Stop, and floor, of 
the Brush Franklin Institute Lamp ; andif you 
did, state in what connection, and with what 
observed result ¢ 

A. I did, in connection with an explanation 
of the mode in which the lamp was intended to 


of the clamp was in contact with the upper 
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operate, and | found that the operation was 
such as was described to the committee. 

40 QQ. Will you please examine the report 
of the committee, and state whether it contains 
a description of the mode of operation as de- 
seribed to you, and as obser ed by you, and, if 
it does, will you quote from the said report in 
your answer ¢ 

A. L have examined it and it does contain a 
he scription of hhie Opt ration such (18 Was de- 
scribed and as 1 observed, and it is found on 
page 207 in the first three complete paragraphs 
on that page, and is in the following words: 

‘* The axial magnetism produced in the 
helix will draw up the core, d, and it, by 
means of the lifting finger, will raise one 
edge of the washer /, which by its angular 
impingement against the rod,/, clamps and 
lifts it to a distance controlled by the ad- 
justable stop 2, but. separating the carbon 
points far enough to produce the light. 

As the carbons burn away, the increased 
length of the electric are increases its resist- 
ance and weakens the magnetism of the 
helix, and therefore, the core rod and 
carbon, move downward by the force of 
gravity, until by the shortening of the are, 
the magnetism of the helix is strengthened 
and the downward movement arrested. 

When, however, the downward move- 
ment is suffictent to bring the clutch-washer 
h, tothe support /, it will be released from 
the clamping effect of the lifting finger, and 
the rod f will slip through until arrested by 
the upward movement of the core, due to 
the increased magnetism of the helix. 

The normal position of the clamp. washer 
is with the edge under the adjustable stop 
just touching*the support /, the office of the 
core being to regulate the slipping of the 

rod through it. If, however, the rod, from 
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any cause, falls too far, it willinstantly and 


automatically he raised again. as at first. 
and the carbon points thus continued at } 
the proper distance from each other 


41 q. If there had been any such operation of 
the lamp as was described by Mr. Pope in his 


97th answer, and which is quoted in Q. 27 of 
this deposition, state whether you would have 
been likely to notice it ¢ 

A. I should. 

12q). Can you recall any reason or reasons 
which influenced your opinion, formed at the ; 
time of these tests, that the flickering and un- ' ‘ 
steadiness of the Brush light, which was ob- ' 
served, was largely or wholly due to imperfee- 3 


tions in the carbons / 

A. After each flicker the light returned to 
the same intensity so that there was no difficulty 
in making the necessary photometric measure- 
ments; if the flickering were owing to an im- 
perfection in the carbon, there would be occa 
sionally particles which would burn more read 
ily and others which would burn less readily 
than the average consumption of the carbon ; if 
the resistance of the current was. uniform, the 
light should also be uniform, except as it might 
be affected by these occasional imperfections ; 
if, on the other hand, there was such action as 
Mr. Pope describes, the intensity of the current 
would be continually fluctuating, so that it 
would be impossible to make the measurements 
referred to.” 


And again, p. 169: 
‘57 xQ. Was Mr. Brush present when the_ 


tests of his lamp were made / 
A. According to the best of mv recollection 


he was present ata few of the earlier sittings 
of the committee. 
58 xQ. Did he explain and set forth to the 
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committee or its members the theory of opera- 
tion and the alledged advantages of his lamp 
and machine { 

A. It is my Impression that it was he who 
gave the description to which my attention has 
already been called, and which is given on page 
297 of the Journal of the Franklin Institute Ex- 


hibit in this case 

5oxQ. Who gave the description to the Com- 

mittee referred to DY you in answer to the 39th 
direct question ¢ 

_@¢ A. I think that was Mr. Brush.’’ 

And again, p. 170 

: ‘*69xQ. Will you please describe without 

reference to the report, the operation of feeding, 

and the actions and movements of the clamp 

and carbon-holder at the starting of the lamp 

and during the feeding Op ‘ration succeeding. in 

* the Brush lamp, during the tests to which 


you have referred ¢ 

A. atthe time that my attention was called 
to the lamp, the carbons were at first in contact ; 
when the current passed through the helix. 
the core was magnetized and drawn upward ; 
the finger attached to the core lifted the clamp 
until it came in contact with the stop; fhen iat 
soon sellled until the edge of the clamp rested 
against fhe floor, where it remaine d during all 
lhe time that 1 observed il, with ve TU slight and 


almost smpe ite pl ible fluctuations. 


70xQ. Did you notice the clamp at any 

time sink below and out of contact with the 

> stop, and then rise to the top again without 
touching the floo 
A. I did not.’”’ 


And again (p. 307): 


“4 Q. Have you, since giving your last depo- 
sition, witnessed any burning of the lamp in 
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which those experiments were tried, being what 
we call briefly in this case the Franklin Insti- 
tute lamp 
A. I have.’ 
And again (p. 308) : 


‘*10 Q. Please state what was the normal or 
ordinary position of the clamp during the oper- 
ating of the lamp and to what, ifany, disturb- 
ances it was subject. 

A. The normal position of the clamp was 
tilted, with one edge resting on the floor; it 
was subject to slight fluctuations, occasionally 
rising a little from the floor, and then gradually 
subsiding; when the engine was suddenly 
started, or connection was suddenly broken or 
renewed, there were usually a few quick oscil- 
lations followed by a gradual subsiding of the 
clamp to the normal position.” 


si 12. How did its behavior during such or- 
dinary uses compare with that which you wit- 
‘nessed on the 13th of March last, at the Eliza- 
beth street station / 

A. I noticed no difference.” 


70 this additional testimony appellees made no 
reply, and in the evidence the fact is made out, that 
during these fe sts. the mode of Opt ration of the 
lamp was such as is set forth in the patent and 
describe ad by appellants’ ( rperts, that is lo SAY, that 


of hii equilibrium lamp. 


This lamp, which is thus found to have been in 
successful practical operation at these Franklin 
Institute tests, and efficient and useful as an electric. 
lamp, and which is also thus proved to have had a 
mode of operation in accordance with the specifica- 
tion of the patent in suit, and described by appel- 
lants’ experts herein, after being purchased 
by the Institute in accordance with the recom- 


oo 


mendation of its committee, was used as the ordi- 
nary working electric arc lamp of the Institute from 
that time down to the time when it was secured by 
lhe ABrash Company for MAE IS (hii erhibit in this 


= ;, 
COSA. a pe riod oF some row WATS. 


Prof. Chase, appellants’ witness, has testified of 
this use as follows Dp. “4( 


‘*11Q. What was the character of the use to 
which the Franklin Institute lamp was put 
from the time of the experiments in 1878, down 
to the time when it was given up to us in ex 
change for another, as you have mentioned ? 

A. It was used either for illuminating the 
lecture room or for illustrating lectures 


As fo its eflicre ney and the mode of its operation 
during this continued use of four years, appellees 
offer 140 festimony whatsoever. Appellants’ wit- 
ness. CA/ase. testified as follows: 

‘© 12 Q. How did its behavior during such 
ordinary uses compare with that which you 
witnessed on the 13th of March last, at the 
Elizabeth street station / 

he noticed no difference,”’ 


As to its behavior on the 13th of Mareh referred 
to, he had already explicitly testified as follows 
(p. SUS ): 

“ 7Q. How long did you see the lamp burn- 
ing in all, on the 13th of March last ¢ 

A. | think it wasin actual operation some- 
thing over three hours, while | was in the 
building. 

SQ. What was the general character of its 
performance as an electric are lamp? 

A. Ve ry satisfactory. More so than MANY 
of those that Te NOW i U Sf. 

0 WY. Was there any dash pot on the lamp at 


this time ? 
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A. There was not. 

10 Q. Please state what was the normal or or- 
dinary position of the clamp during the opera- 
ting of the lamp, and to what, if any, disturb- 
ances it was subject. 

A. The normal position of the clamp was 
tilted, with one edge resting on the floor; it 
was subject to slight fluctuations, occasionally 
rising, alittle from the floor, and then gradually 
subsiding; when the engine was suddenly 
started, or connection was suddenly broken and 
renewed, there were usually a few quick oscil- 
ations, followed by a gradual subsiding of the 
clamp to the normal position.”’ 


This testimony has been substantially uncontra- 
dicted. The continued use of the lamp as an elec- 
tric are light extended from. the time of the sale of 
the lamp and dynamo to the Institute in March, 
1878 (Edgerton, Q. 56 and 57, p. 609), to the time 
when the lamp was loaned to Dr. Morton, of 
Stevens’ Institute, Hoboken, to be used’ as an ex- 
hibit in this case on behalf of the Brush Company, 
which was about October 8th, 1881 (Morton, xQ. 
21-23, p. 76). The identity of this lamp with the 
Complainants’ Exhibit Brush Electric Lamp No. 1, 
is admitted by appellees (p. 102, fol. 167). 


II.—The Use of the Brush Lamp at Cleveland. 


[In addition to proving the successful use and 
normal operation of the Exhibit Brush Lamp at the 
Franklin Institute, appellants proved successful 
use of the same lamp at Cleveland prior to Frank-’ 
lin Institute tests,and the facts as to its mode of 
operation ; also, the successful use of another and 
earlier Brush lamp, in all essential respects like the 
Exhibit Lamp. 


395) 
As to the use of the identical Exhibit at Cleve- 
land; Mr. Brush testified as follows (p. 144): 


‘*9Q. Had you previous to the use of this 
lamp at the Franklin Institute, observed the op- 
eration of this lamp at the Brush Works in 
Cleveland ; and if so, with what result ? 

A. I tested the lamp thoroughly at Cleve- 
land before it was shipped to the Franklin In- 
stitute; its performance was eminently satis- 
factory to me; the carbon-rod in the lamp was 
new and clean, and the subsequent burning or 
roughening, of which I have spoken did not 
occur.’ 

4 | 4 * 

‘10 Q. Will you state how the clamp and the 
lifting and feeding of the rod operated, when 
you observed the operation of the lamp as you 
have stated, at the Brush works, the Franklin 
Institute, and the Stevens Institute at Hobo- 
ken ¢ 

A. Upon the starting of the dynamo ma- 
chine used to operate the lamp, the core, clamp, 
and carbon-rod gradually raised until the elec- 
tric arc was formed. This brought the clamp 
against the stop when the latter was placed suf- 
ficiently low; otherwise the clamp did not 
reach the stop ; as the carbons burned away, 
the core, clamp and rod gradually descended 
untilthe clamp touched the floor, after which 
as the carbons further burned away, the rod 
was gradually fed through the clamp ; this was 
the normal operation of the lamp on all of these 
occasions. When, however, the accumulation 
of ash at the burned ends of the carbon caused 
a sudden decrease of the resistance in the are 
owing to the vaporization of the ash, then it 
sometimes happened that the core, clamp and 
‘arbon-rod were slightly raised and suspended 
while this vaporization of the ash continued ; 
after which the core, clamp and rod descended, 
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and the feeding of the rod through the clamp was 
continued ; on these occasions the clamp was 
rarely raised high enough to reach the stop 

li Q. During how long a time did you ob 
serve the continuous feeding of the rod through 
the clamp, with one edge of the clamp in con- 
tact with the floor, in this Franklin Institute 
lamp ‘ 

A. Often for an hour or more, with the ex 
ception of the oceasiona|! rise of the clamp due 
to impurities of the carbon, as | have described; 
at the Stevens Institute, where modern carbons 
were used, much purer than those formerly 
used, | observed the rod gradually feed through 
the clamp without the latter rising from its floor 
at all for a period of about an hour, at the end 
of which time the machine operating the lamp 


Was stopped.” 


As to the use of an earlier lamp, essentially like 


the 


exhibit, Mr. Brush testified as follows p. 145): 


*14Q. Do you remember using another lamp, 
in all essential respects like the Franklin In 
stitute lamp, beginning in 1877; and if you do, 
state how long, and for what purpose / 

A. Before making the Franklin Institute 
lamp, another lamp, substantially the same as 
that lamp in all essential particulars, was made 


according to my directions ; this lamp was not 


so elegantly constructed as the Franklin Insti- 
tute lamp, but its solenoid, core, carbon-rod and 
all other essential parts of the mechanism were 
almost identical with.the corresponding parts 
in the Franklin Institute lamp ; nor did it have 
a dash-pot ; this lamp was used in the shop of 
the Brush Electric Company for several 
months in 1877, both for the purpose of lighting 
a portion of the shop, and especially for exhib. 
iting LO prospertive purchasers and other visit- 
ors the simplicity and efficiency of the Brush 
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Electric Light apparatus: the performance of 
this lamp was very satisfactory.”’ 


Mr. Stockly testitied as to the number of lamps 
made by the Brush Company at about the time of 
the Franklin Institute tests, and like the Franklin 
Institute lamp, with no dash-pot attached, as fol- 
lows (p. 139): 


**80xQ. With the exception of the lamp sold 
to the Franklin Institute, did your company 
ever sell a Brush electric are light which was 
not furnished with a dash-pot ¢ 

A. We made several lamps at that time, but 
whether they were actually sold or not | am 
unable to state.” 


This testimony was unshaken in cross examina- 
tion and is uncontradicted, and the facts are made 
out that the Exhibit Lamp and another like it were 
used with practical success on many occasions tn 
Cleveland, and their mode of operation was as de- 


seribed in the pate nl. 


117.—The use ofthe Rrush Lamp at Stevens 
Institute in 18817. 


The Brush lamp which had been the subject of 
the tests at the Franklin Institute and had subse- 
quently become the property of that Institute, hav- 
ing been secured for the purpose, was introduced 
into the case by appellants at the beginning of 
the deposition of President Morton, as a lamp con- 
structed in accordance with the specification and 
drawings of the reissue lamp patent in suit, and 
was identified by President Morton asa lamp so em- 
bodying and representing the invention set forth in 
such patent, and was marked ‘*Complainants’ Ex- 
hibit Brush Electric Lamp No. 1.” 
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This lamp was introduced as the representative 
of the Brush lamp of the patent ;.first, becanse it 
was built before the date of the patentand was one 
of the earliest built for the market by the appel 
lants’ corporation, and secondly because it hud been 
early subjected to long and severe scientific tests, 
selected as excellingamong a number of lamps prac 
tically representing the commercial electric are 
lamps in 1877, and had been in constant practical 
use since early in 1878 to light lecture rooms, 
to project images, ete., as appears in the testi- 
mony heretofore alluded to. With this history 
back of the exhibit, it was thought that the appel- 
lees would make no attack upon the lamp on the 
ground of impracticability or inoperativeness ; but 
the progress of the cross-examination of President 
Morton begun on October 17th, 1881 (p. 76), showed 
that such an attack. would’ be made. 


Accordingly, the lamp was run practically in the 
machine shop of the Stevens Institute beginning 
December Sth, 1881, and was used as the sole 
means of lighting the shop during the short winter 
days for three weeks, until about Christmas day. 

President Morton, on the 8th day of December, 
1881, after the lamp had been running three days, 
testified to the fact. and invited lhe appellees oF; 
ny of Lhe in fhe i; counsel and CH pe ris, lo nisit the 
Institute whenever they chose and witness the 
operation of the lamp. The answer in full is as 
follows (p. 119): 


$202 R.D.Q. In your direct examination 
you spcke of having seen Complainants’ Ex 
hibit Brush Electric Lamp No. 1 in operation 
for fifteen or twenty minutes on Monday, Oc- 
tober 10th, 1881. Have you had this lamp in 
operation since at the Stevens Institute, 
Hoboken ; if so, to what extent, and what has 
been the character of its operation ? 

A. I have had thislamp during the last three 
days running regularly every afternoon to light 
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the machine shop of the Stevens Institute. We 
have been in the habit of using one of the more 
recent Brush lamps for that purpose and last 
Friday I had this Exhibit Brush Electric Lamp 
No. 1 put in order by straightening the carbon- 
holder which had been bent, and substituted 
for the lamp heretofore in use, since which time 
it has been regularly supplying the light for 
these shops during about three hours each 
afternoon, except on Saturdays, when our shop 
is closed early ; I have not watched it myself 
all the time, but my janitor reports to me that 
it has needed absolutely no a‘tention during its 
use. When | have observed it myself, the 
light was brilliant and continuous, and there 
was nothing by which I could have distin- 
guished it as regards its operation and efficiency 
from the other lamp ; 7/ is still in place and ils 
ope ration can be seen by any one who wishes 


ha do 0. 


This invitation was not accepted by appellees 
or any of their counsel or experts (Morton, Q. 6, p. 


35D ). 


Appellees’ expert Weston, when his attention 
was called to the fact of this invitation in a later 
stage of the case, made the exeuse that he had 
nerer personally kn iT of lhe ain ritation ' Weston, 
138 xQ., p. 798). This is hard. to believe in view 
of Mr. Weston’s close and constant relation to 
the preparation of this case. It does not further 
appear why appellees failed to accept this offer of 
appellants to demonstrate the actual mode of 
operation of the Brush lamp when used without a 
dash-pot, although the question of the mode of 
operation of the lamp under those conditions had 
already very plainly become a leading issue in the 


Case. 


The lamp was run every day for nearly tliree 
weeks after the invitation alluded to above. The 


spe) 
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facts of this run are testified to In the deposition of 
James A. Donaldson, janitor of Stevens Institute, 
who had special charge of the lamp during the three 
weeks as a part of his usual duties as janitor, in 
connection with opening, closing, heating, lighting, 
cleaning, and generally attending to the shop and 
other building of the Institute 


Appellees had meantime attempted to cast dls. 
credit upon the testimony of President Morton as 
to the successful and practical burning of this lamp 
during the first three days as above, by calling asa 
witness one Maurice A. Muller, a draughtsman of 
the United States Electric Lighting Company at the 
W eston Factory, who, by courtesy of appellants’ 
counsel herein. was allowed to go to the Stevens 
Institute and there make all measurements of the 
Brush Exhibit Lamp he wished to, and who took 
occasion to talk with the janitor as to how the lamp 
had operated. He was called to repeal what the 


janitor had said to him on that occasion, 


His testimony Is as follows (p. 626): 


“6 Q. What did the janitor do, and what 
was said by you and him about the object of 
your errand on this occasion ¢ 

A. He took me to the workshop and showed me 
alamp high up on the wall, asking me whether 
that was the lamp | wanted to see, he not prob- 
ably having understood Prof, Morton what 
lamp it was. | told him no; the lamp on the 
wall was a much smaller one than the one | 
wanted to see. He then said that he would go 
back to Prof. Morton and ask him again what 
lamp it was. He came back in a short time, 
saying that he knew all about.it now. He, 
took me toa small back room and showed me 
the lamp there, which I recognized as the lamp 
| wanted to see. | told him to take the lamp 
out into a light room where I could examine 
the lamp and take the necessary measurements 


*>*> 
4-3 I 


for my sketches. He asked me whether I came 
from the Brash Company | told him no; I 
came from Mr. Weston, in Newark. When he 
asked me if we were going to build that lamp 
at our place, or what | wanted to see the lamp 
for, | told him that I only wanted to take meas 

urements and make sketches of the lamp, and 
that | could not answer the other part of his 
question with regard to making the lamp at 
our place Well. he then sald, that would not 
he of much use ; that they had tried the lamp, 
made experiments sith it, and that the lamp 
wouldn't work, so that they put it away again 

That is all what he said to me and I to him. 
Perhaps, Imay say, it being dark now, I told 

him to leave the lamp in the room and I would 

call next morning at eight o'clock and do my 


work. Ithen left the Institute 


Appellants at the first opportunity, called the 
janitor, as stated above, and he was examined fully, 
and cross-examined sharply but unavailingly, as to 
all the facts and detalis concerning this run of three 
weeks. His deposition is found at page 17 , and 
establishes in briel the foliowing facts: 


The Exhibit lamp was used to light the machine 
shop from about the Ist of December, 1881]. to two 
or three davs before Christmas (8-9 \) * It was 


put in the shop by direction of President Morton 
(47 xQ.); it was running two or three hours every 


afternoon (10 J.) the machine shop Was a large 


room about ris feet long and 45 feet wide (16 Q.), 
and was full of all kinds of machinery, engine, five 
wood lathes, three iron lathes, two drill machines, 
two planing machines, one universal gear cutter, 
one row ol vices and vice-tables on one side, Say Lv) 
1 


feet long, and on tlie opposite side a carpenter's 


’ 
bench of the same length along the side of the 
building, a few more lathes, and belts and shafting 
and pulleys (17 Q.); work was going on in the 


shop all the time the lamp was running, and by aid 


ede 


of the light (15 Q.); the persons who worked in 
the machine shop while the light was running, and 
who worked by its ald, were the students of the 
Institute (42 xQ ); Mr. Lackland, the foreman, and 
his apprentice boy ; Mr. Hawridge, the mechani- 
cion, and his shop boys, and two journeymen 
(43 xQ.):; there were in the shop some 40 burners 
for gas on the walls, and two central chandeliers. 


having some 36 burners or so on the two (29 xQ.) ; 
while the exhibit lamp was burning it would some- 
times happen that four or five of these gas burners 
along the wall were lighted (30-31 xQ.). 


‘They were remote ; there were burners at the 
end of the shop where the electric light (55 A.) 
was ; they were never lit; but along the side walls 
at the carpenter benches, some of the burners 
were sometimes lit as they used fine scales and 
often required strong light, and sometimes light 
was required before the electric light was 
started.’ 

As to how the lamp operated during this three 
weeks, the witness was confronted with the state 
ments made by appellees’ witness, W/z//er, the 
draughtsman, and testified as follows (p. 176): 


*6Q. This gentleman |referring to Muller}, 
in a deposition which he has given for the de. 
fendants in this case, states, among other 
things, that you told him that ‘they had tried 
the lamp, made experiments with it, and that 
the lamp wouldn't work, so that they put it 
away again; did you say this, or anything 
that would bear that construction, to this gen- 
tleman, or anybody else. 

A. Well, no; I didn’! Say that ; butinregard- 
to the latter part of that, I would just say this: 


¥ 


The question was asked with reference to why 
we did not use the lamp, and I told him that we 
were working another in which the carbons 
were more easily adjusted. 
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7 Q. Did you say anything to him to the 
effect that the lamp wouldn't work ¢ 

A. No, sir; I did not 

8 Q. State whether or not the lamp did 
work / 

A. Yes, sir: it worked from about the first 
of December to two or three days before Christ- 
mas. 

11Q. How much attention did the lamp 
require at first, and how much afterward, if 
any / 

A. Well, during the first four or five days I 
don’t think it required anything more than just 
throwing the belt on the machine and adjusting 
the carbons: afterward—well, as to that, Lean’t 
tell how much time: had to look at it once ina 
while to see if it was all right, say once or twice, 
as to the carbons overlapping. 

12 (). Was there any other trouble with it ex- 
cept the carbons overlapping ¢ 

A. No. sir. 

13 (J. W hen the carbons overlapped what did 
you do? 

A. I raised this rod here—raised the top car 
bon and turned it around until | get both of 
them. both carbons, in a line.’ 


The cause of this overlapping of the carbons, as 
her words the shifting of 
the axis of the upper carbon euvf of the same verti- 


witness termed it, or in othe 
cal line with the axis of the lower carbon and the 
consequent slipping of the upper carbon down by 
the side of the lower one and ec msequent disarrange- 
ment of the regulating mechanism—the cause of 
this trouble was made apparent in the last answer 
of the witness, where he states that he accidentally 
bent the upper carbon rod and didn’t straighten it 
(p. 181). 

‘62 RxQ. Did you ever bend the rod in 
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order to straighten it when the lamp was run 
ning ¢ 
A. I don’t know about that, but I think I 


bent it once after it had been running three or 


four days, when I was on a step ladder, but I 
don’t remember springing it back: I think I] 
didn’t.”’ 


This condition of the rod is manifest upon a casual 
inspection of the ‘*Complts. Exhibit Brush Rod” 


which was the upper carbon .rod of the lamp prior 


to the Elizabeth street experiments of 18838 (Hicks 
144 Q., p. 346). The manifest effect of revolv- 
ing this rod between two fixed bearings would 
be to cause the end or portions of the rod not held 
by the bearings to revolve bodily and shift its axis 
around ina circle, as wotld be the case with any 
bent rod. This accident to the rod on the fourth 
day explains the testimony of Pres. Morton and the 
witness Donaldson as tothe lamp’s pertect behavior, 
and the need of absolutely no care or attention dur 
ing the first three or four days on the one hand 
Morton 202 Q., p 119, and Donaldson 11 
Q)., p. 176), and on other hand, the oceasional 
trouble experienced afterward, arising from the 
carbons overlapping, and resulting in the necessity 
of looking after the lamp a little more closely, 
which little additional trouble caused the janitor, 
on his own responsibility, to return to the other 
Brush lamp which was ordinarily used to lght 
the shop, and which, having a straight rod and 
guides in addition, did not require any more atten 
tion than the Exhibit lamp had required before the 
accident happened to it (52 and 53 xQ., p. 180). 
The additional trouble which the bent rod had 
entailed pon the janitor wis, however. very slight. 
amounting, as he _ testifies (08 xQ@., p. 180, 
to an overlapping twice, perhaps three times, 
iInan evening, and perhaps the next day it would go 
all right. After a sharp cross-examination, In 
which many of the facts stated above were brought 


ote 
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out and the whole testimony) of the witness greatly 
strengthened, appellees’ counsel and witness sum- 
med up the matter as follews (p. 180): 


‘58 RxQ. Now, Mr. Donaldson, don’t you 
remember that that lamp gave constant trouble, 
requiring constant attention during the time it 
was burning in the machine shop, that very fre- 
quently it had violent fluctuations, and didn’t 
you hear complaints among the students work- 
ing therein that the light hurt their eyes, and 
was unpleasant to them in other respects / 

A. No, sir: it didn’t give constant trouble, 
nor did it require constant attention ; no fluctua. 
tions more than when the carbons overlapped, 
as explained, which would occur perhaps twice, 
perhaps three times, in an evening, and perhaps 
the next day it would go all right; as to the 
complaints, no, I can't say that I have heard 
any, no more than if the light went out for a 
few moments there might be surprise, but I 
heard no complaints. | 

59 Rx. About how often did it use to go out 
in an afternoon ‘ 

A. Well, that I couldn’t positively state; I 
think the answer before this covers this. 

60 R. D. Q. Did the lamp ever go out except 
when the carbons overlapped, as you have de 
scribed, from the rod being bent or from some 
similar cause / 

A. No. 

61 R. D.Q. And when the lamp went out you 
readjusted the carbon points, as you have al- 
ready described, did you not ‘ 


A. Yes, sir.”’ 


Beyond this, there was no trouble whatsoever ex- 
perienced, outside of those accidents, such as the 
chipping off ofa little knob of carbon and the COon- 
sequent fluctuation of the light, which are incidental 
to all electric are lights (49 and 50xQ.); the lamp 
taking the place, and from the start doing the work, 


wecstidiiiiniie iia i os ee ee 


336 


of the commercial are lamp by which the machine 
shop of the Institute was customarily and continu- 
ously lighted (83xQ., 56 R. D. Q.). 

This le slimony stands uncontradicted, and con- 
clusively proves the capacity of the Exhibit Brush 
Electric Lamp No. 1 to fulfill all the requirements 
of a commercially successful electric are lamp ; 
and that it is not, even when in unskilled hands, a 
practically useless and inefficient lamp without a 
dash-pot attached, and is not an inoperative combi. 
nation of parts such as to invalidate a patent that 
has been granted for it. 


IV.—The use of the Brush Lamp by Prof. 
CTO8s. 


After the use of the Brush lamp at the Stevens 


[Institute in December, 1881, the appellees took. 


their evidence in defense. During the year in which 
their testimony was going in, and after they had 
developed their attack upon the Brush lamp of the 
patent, declaring it to be practically inefficient 
without a dash-pot, and, so far as it did Operate at 
all, operating in a manner different from that de- 
scribed in the patent, a series of demonstrative 
tests were undertaken by appellants’ experts, and 
have been entered in full on the record, to determine 
finally and set at rest the question of the operative- 
ness Of the Brush lamp of the patent with no dash- 
pot attached, and the manner of that operation. 


We were to reply to evidence on the part of the. 


appellees to the effect that a lamp like the Frank- 
lin Institute lamp (the lamp of the Brush patent) 
would not burn practically in the manner described 


in the patent, without the addition of a dash-pot, . 


no matter what dynamo of those known at the date 
of the Brush original patent was used, or what ad- 
justments of the lamp, of current strength, resist 
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ance. etec:. weremade. This was the assertion of 


the appellees 
Our demonstrative trials for this purpose were 


conducted chiefly by Prof. Charles R. Cross, 


Thayer Professor of Physics in the Massachusetts 
Institute of Technology 

As to his manner of conducting them he says on 
page 212, Q. 114: 

mi My experiments were undertaken in order 
to ascertain from [th \ personal observation 
whether the Brush patent lamp would or would 
not operate as described in the patent ; and also 
to note what, if any, differences were noticeable 
in its operation when it was used with other 
machines than those built at the date of the 
patent. The notes were made while the exper'- 
ments were in progress, and every observation 
which was made was noted down at the time of 
its occurrence, without addition or omission, 
and without any consideration as to whether it 
seemed to be favorable or unfavorable to the 
lamp. I proceeded, so far as concerned the in 
vestigation of the Spectia question of the practi 


cal operativeness of the lamp, exactly as I 
would proceed in any investigation conducted 
for purely scientific reasons. ‘The notes are so 
written as to indicate to me whatever occurred 
that had any material bearing on the subject 
under investigation; and as they were not writ 
ten with any view of publication, but simply to 
enable me to arrive at correct conelusions, they 
are of course fragmentary, and as brief as was 
consistent with their being clear to myself. In 
il very few Cases, SOTIC explanatory works were 
added at the end of a day's experimentation, in 
order to put on paper a partial conelusion or a 
suggestion as to further experiment which | 


might otherwise have forgotten.’ 


He produces an exact copy of his notes as made 
by him while the trials proceeded. He says (Q. 113): 
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‘‘ Nothing has been omitted, nor has anything 
been inserted in the COpy or In my notes since 
making the experiments, except where indi- 


cated by a bracket.”’ 


The notes, “Com. Ex. Notes of Experiments by 


Prof. Cross,’’ are printed at page 938. 


Koride Vice of lhis characte ix is of Lhe highest (e- 


7 ee Ok credibility. 


No allempt has hee fi made lo impeach il. What 


Moe ‘ if f/i (ite 


The lamp used throughout the tests was the lamp 
of the Franklin Institute, ‘‘Com. Ex. Brush Electric 
Lamp No. 1.’’ It was used for the reason hereto- 
fore given, and as the lamp accepted up to that time 
by both sides as the lamp of the patent. Jf was 
subje cled to COETY possibl lest, and IPS hurned 
unde) MANY and widely rarying conditions, lo wil > 
(LS lo f nagine speed, dynamo, CUTTE ni alr ngth, ad - 
justment of magnet and sustaining SPTUNgs, le ngth 
of (st. ¢ rhernal im sislanee $. ele... Ale. and ifs (tL- 
pacity lo Opt rate with practical SUCCESS and aL the 
WARVET de seribed in fhe pate nt through cf wide 
Tange of vaTYLNG conditions, PAS UMHiANSIOE rably 


dé mor strats d 


The lamp was first burned with a single light 
Brush machine, with a 9-inch armature. Of its 
operation, Prof. Cross testifies as follows (Q. 115 to 
117, p. 213): 


‘*The first experiments on the morning of 
December 19th were preliminary in their nature, 
and were chiefly carried on under the direction 
of Mr. Brush. After this date, all of the ex- 
periments were carried on by myself. The first 


few experiments on the morning of December 


19th are of no particular value, partly because 
of their preliminary nature, and partly because 


a 
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the current passed through the lamp in the 
wrong direction, owing to a wrong connection 
of the terminals. Also, one of the springs in 
the lamp was broken and had to be replaced. 

On the afternoon of December 19th the lamp 
was run with this machine (the 9-inch Brush) 
for half or three-quarters of an hour, with per- 
fect steadiness and freedom from fluctuations, 
except such very small ones as are always 
noticed even in modern lamps. The are was 
about 1-32d of an inch in length. In no case 
did the lamp go out or was the are unduly elon- 
gated. The stop was left in place. An am- 
meter was kept continually in cireuit in order 
that any changes in the current might be ob- 
served. The reading of the ammeter was very 
constant. In nocase did the reading fall to 
zero, or fall to any considerable extent, which 
it would have done had the are gone out or be- 
come excessively long. Occasionally the elec- 
tro-motive force between the carbons was ob- 
served. Occasionally the clamp left the floor, 
but feeding always took place on the floor, as 
described in the patent. There was no unsteadi 
ness when the clamp arose above the floor. In 
these experiments, the helix of the lamp was 
arranged with its coils in series. An experi- 
ment was tried in which a direct electrical con- 
nection was made between the floor of the lamp 
and the upper carbon, in order to see if this 
made any difference in the working of the lamp, 
but no effect was observable 

116 Q. You say that the lamp ran steadily 
for half or three-quarters of an hour; during 
this time in what manner did the feed proceed ; 
I mean to ask as to the relation of the clamp to 
the floor of the lamp ¢ 

A. The feed proceeded with the lower edge of 
the inclined clamp resting upon the floor of 
the lamp, the feeding taking place very gradu- 
ally, so lhat it was not directly perceptible lo 
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the eye. Lascertained the fact and the amount 
of feeding by making a mark upon the rod 
close under the floor with a stylographic pen, 
and observing how much this mark had de- 
scended from time to time. 

117 Q. You say that the lamps burned as 
you have described for half or three-quarters 
ofan hour; what happened then ‘ 

A. I consider that the experiment has been 
carried sufficiently far to show that the lamp 
was capable of working continuous as described 
in the Brush patent. I therefore concluded the 
experiment, as it was by this time quite late in 
the afternoon. 


120Q. Asa whole, how did the burning of. 
the lamp compare with the burning of the aver- 
age are lamps of the present day % 

A. The lamp was much more steady than 
many of the electric lamps at present in ordi- 
nary practical use. Its brilliancy was some- 
what less than that of our best modern lights, 
but abundantly sufficient for practical use in 
Uluminating a workshop. 

12] (). Llow did the behavior of the lamp com- 
pare with that of the Weston lamp (referred to 
by him in his testimony asa sample of his mod 
ernlamps), which isin the entry of No. 32 Park 
place, New York city ¢ 


A. lt was very much steadier.” 


The lamp was subsequently run with thisdynamo 
on anumber of successive days (Q. 126, p. 215). Mr. 
Hicks has testified of this run as follows (p. 311): 


‘*12 Q. Speaking of the trials mentioned in 
the testimony of Mr. Cross, as agreed to be 
made after the 19th of December last, on ho» 
many days or parts of days, and how long after 
the 19th of December, did you see the lamp 
burning with the 9-inch Brush dynamo, at the 
Stevens Institute ( 
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A. Before the Ist of January, 1883, I saw it 
burn on three or four occasions, from about 
half past three o’clock in the afternoon until 
they closed the factory at the Institute, say 
about half past five o’clock at night; JZ think 
(iif day / Scie if Sidi h hie entire day from about 
fen 0 clock Li lhe ML01 44444 lo ne P. M.. and 
Srom about two o'clock P. M. to five P. M. 

iB: (). What was the behavior of the lamp 
burning with the 9-inch dynamo, on the occa- 
sion you have mentioned, as compared with its 
behavior on the 2Ist of April, 1883, at the 
Klizabeth street station / 

A. Substantially the same; the lamp lighted 
the shop well and acted normally without any 
marked flickering, lhe clamp Tre sting Olt OF 74°AT 
lhe floor whe MECET / observed it. which IDUS 
Trequently during each trial ; when it was burn 
ing at night it was placed on a platform high 
above my head, where the electric lamp is 
usually placed for lighting the shop, and, as | 
was obliged to climb up a ladder to make a 
close observation, | did not stay In that posl- 


tion all the time.” 


Pres. Vorton also observed the run, and has testi- 
fied of it as follows (p. 357 
‘A On December 23d / observed the TURNING 
of this lamp during the entire day, keeping the 
engine running in the shop for that purpose du 
would otherwise have 
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ing the afternoon, when 1! 
been shut off: L also observed it on December 
27th, from time to time throughout the day; | 
also observed it Ol SOT othe occasions, of 
which I believe | have not made a note in my 
diary During all lhis time the lamp operated 
wich a degree of steadiness quite equat to that 
of an average electric lamp; in brightness or 
volume of light, it was, Il think, a little inferior 
to the Brush electric hehts used On the streets, 


and was decidedly inferior to the same lamp as 


used with the 12-inch Brush machine: /¢/s 
sleadine SS IDUs muck great j lhan that of hie 
lamp iin the entrance of 32 Park Plac lis 
operation moe in accordance with the “Lescerip 
lion of the patent * that is, the usual position 
of the clamp was with one edge resting on the 
floor, and in this position the feed went on lmper 
ceptibly by a gradual sliding of the rod through 
the clamp ; occasionally when a point of car 
bon broke ol irom the lowe! ele trode, the rod 
would slide down and the clamp would then 
lift it until arrested by the stop, or sometimes 
it would come to rest without touching the 
Stop, and it would then slowly descend until 
the clamp again rested on the floor, and the 


process of radual feeding by the sliding 


through Oy} thie rnd Went on once more. 


The lamp was next run with a larger Brush 
machine with a 12-inch armature After mak- 
ing the necessary adjustments, says Prof. Cross 
((Q) T30 pp 915. 216). and introducing a resist 
ance coil in the external circuit, ‘* the clamp 
rested with its lower edge on the floorand the lamp 
ran for half an hour, feeding as deseribed in the 
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Brush patent -”? and 
sistance coils, he says: ‘The lamp was then run 
for some time, giving a good steady light. The 
clamp rested with its lower edge upon the floor, and 
feeding went on as deseribed in the patent.” On 
properly adjusting Lie magnetic strength by means 
of a shunt wire of high resistance around the mag 
net (a method of adjustment employed by appellees 
in their tests of their Brush lamp of the 
patent), says Prof. Cross, ‘*‘the lamp ran regularly, 
giving a quiet and good, though very short, arc, less 
than one thirty-second of aninch long. The clamp, 
which at first rose above the floor, descended to it 
and fed as described in the patent.’’ He sums up 


‘ 


i follows (p. 29()) ° 


‘With regard to the capacity of the lamp 
when burned with the 12-inch Brush machine. 
my trials show that, notwithstanding the low 
resistance of the machine, if the lifting power 
of the helix is properly adjusted, the lamp will 
run very well, giving a good light suitable for 
practical purposes, and feeding as described in 
the patent,. though the claimant shows a greater 
tendency) LO slight tremor, and greater lability 
to leave the floor, when accidental shocks or 
jars occur, than if a machine of higher resist- 


ance 1s used 


Mr. Brush was present at some of the earlier 
trials of the lamp with the two modern Brush ma- 
chines. and testifies in chief as follows regarding 


them (p. 144 


‘94 Q. Where did you last see that lamp in 
operation and how did it work, and how did it 
compare with the bu ing of Brush lamps of 


the present day 

A. Sometime in last December | saw this 
lamp working at the Stevens Institute in Hobo- 
ken, N. J : the lam) ked very satisfactorily 
and as well as any lamp ol the present day - 
the light was steady and the are between the 
carbons remained of uniform length, that 1s, 
without visible chang 

lO Q. Will you stat v the clamp and the 
lifting and feeding of the rod operated, when 
you observed the operation of the lamp, as you 
have stated. at the Brush works, the Franklin 
Institute, and the Stevens Institute at Hobo. 
ken / 

A. Upon the starting of the dynamo machine 
used to operate the lamp the core. clamp and 
carbon rod gradually raised until the electric 
are was formed This brought the clamp 
against the stop when the latter was placed 
sufficiently low ; otherwise the clamp did not 
reach the stop; as the carbons burned away, 
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the core, clamp and rod gradually descended 
until the clamp touched the floor. after which 
as the carbons further burned away. the rod 


: 


Fy 


was gradually fed through the clamp; this was 
the normal operation of the lamp on all of these 
occasions W hen. however, thie accumulation 
of ash at the burned ends of the carbons caused 
a sudden decrease of resistance in the are, ow- 
Ing to the vaporization of the ash, then it some 
times happened that the core, clamp and car 
hon-rod were slightly raised and suspended, 
while this vaporization of the ash continued ; 
after which the core, clar-pand rod descended, 
and the feeding of the rod through the clamp 
was eontinned : Ot) these OCCASIONS the clamp 
was rarely raised high enough to reach the stop. 

11 QM. During how longa time did yon ob 
serve the continuous feeding of the rod through 
the clamp, with cne edge of the clamp In con 
tact with the floor, in this Franklin Institute 
lamp ¢ 

A. Often for an hour or more: with the ex 
ception of the occasional rise of the clamp due 
to impurities of the carbons, as I have de 
seribed ; the stevens Institute, where mod 
ern carbons were used, much pure than those 
formerly used, I observed the rod gradually 
feed through the clamp without the latter rising 
from its floor atall for a period of about an 
hour, at the end of which time the machine 
operating the lamp was stopped. 

12@. Do you Know any reason why, if the 
machine had not been stopped, the lamp would 
not have continued to operate in the satisfactory 
manner described by you during the entire con- 
sumption of carbons of ordinary length, or for 
such length of time as lamps are ordinarily 
burned for lighting purposes ¢ 

A. No, sir; [ know of no reason. The lamp 
was burning as | have deseribed up to the in- 
stant of stopping the machine,’ 
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A long and sharp cross-examination only brought 
out more clearly the details of these trials (DSOxG., 
}). 152. ef. SOq. ‘8 


We next proposed to show the practical working 
of the lamp with Sh identical dynamo which INAS 
furnished lo bhe Franklin [nstitute with the lamp 
in 1877 by Mr. Brush and his associates, the Small 
Brush dynamo of the Franklin Institute Reports, 
and known In this case as the Franklin Institute dy- 
namo. For that purpose we borrowed this dynamo 
from the Franklin Institute, where it had been in 
use with the lamp since about March, 1878; the 
Brush Company lending to the Institute a modern 
Brush dynamo to take the place of this old one, 
until such time as the latter could be returned, as 
had also been the arrangement regarding the Frank- 
lin Institute lamp when it was borrowed in 1881, 
the Brush Company furnishing a lamp to take its 


place. 


On several days we ran the Franklin Institute 
lamp with this Franklin Institute dynamo, subject- 
ing it to many different tests, and burning it unde 
various conditions. It was found capable of operat- 
ing practically as an electric are light and of operat- 
ing in the manner described in the patent, and this 
under many different adjustments (Cross, 139 Q., p. 
221, ef seq. 


Prof. Cross has testified on this subject as fol- 
lows. }). 995) : 

“140Q. Where you say at various places 
in your last answer that the lamp fed as 
described in the patent for such and such a time, 
why did if not contirue to do so fora longer 
time ? 

A. In all cases where not otherwise stated the 
feeding was brought to an end by me purposely 
that I might vary my experiments, subjecting 
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the lamp to some hew test or to the repetition 
of an old one. 

141 (. In describing the behavior of the 
Franklin Institute lamp with the Franklin In- 
stitute machine, you have spoken of the clamp 
as sometimes rising to the stop, sometimes to a 
greater or less distance short of the Stop, in all 
cases gradually returning to the floor and to its 
regular feeding operation. How did these ex- 
cursions or rises of the clamp affect the char- 
acter of the light which. the lamp was giving 
Out ¢ 

A. In veneral they produced no observable 
effect beyond a slight momentary flicker, and 
oftentimes there was no perceptible effect what- 
ever. 


the lamp compare with the burning of the 
Brush and Weston lamps of the Prese nt day as 
you have observed them 7 

A. Jst compared DET Y well with these lamps, a 
little less brilliant. but a good, steady, practi- 
cal are light. 

143 Q. How did it compare with the burning 
of the Weston lamp in the « nlry of No. 32 Park 
Place Li New York cily y 

A. [ft DUS ithe / Super to) lo hie lamp which 
You s/he ntion. 

144 (). Some of the witnesses for the defend 
ants have said that they thought the Franklin 
Institute lamp might be made perhaps to burn 
in the manner described in the patent, ‘as a 
laboratory experiment.’ How, if at all, does the 
series Of tests to which this lamp has been sub- 
jected by you, and to which you have testified, 
differ in character from a laboratory experi 
ment / — 

A. The trials which | made were all of them 
very practical ones. The lamp was set up as it 
would be in practice. The dynamo was driven 
by an engine, sometimes driving it alone, and 
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sometimes dri vingothe machinery,and the room 
in which most of my experiments were carried on 
was the shop of the Stevens Institute, in which 
a jarge number of persons were frequently at 
work, and in which a number of different ma 
chines were running. The lamp was frequently 
allowed to burn for a considerable time. Only 
such obvious adjustments were made as would 
naturally be made in the commercial operation 
of such a lamp. 

145 Q. Except as to the length of time that 
the lamp was run, what difference was there 
betaveen the operation under your tests and the 
operation which would be required of it in 
ordinary commercial use ¢ 

A. There was no other difference, except that 
/ subject dit to much severer tests than it would 
ordinarily meel with in practical commercial 
iS. 

146 Q. Have you read the testimony of the 
witnesses for the defendants, Mr. Pope, Mr. 
Quimby and Mr. Weston, in which they de 
scribe the bad operation of the alleged duplicate 
of the Franklin Institute lamp with a Weston 
No, 2dynamo in June last, when they experi- 
mented with it ‘ 

A. I have done so. 

147 Q. Did you observe any such operations 
of the Franklin Institute lamp in your trials of 
it with either the 12-inch Brush machine, or the 
9-inch Brush machine, or the Franklin Institute 
machine / 

A. J noliced no such ope ration of the lamp 
with eithe y of the S¢ mach ines. excepl in CULSES in 
which the lamp was evidently, and sometimes 
purposely, put oul of adjustment, so that the 
lifting power of its helix was unduly great; 
and what I did notice at such times, although 
to a certain extent similar in kind to what the 
defendants’ witnesses describe, was nothing 
like it in degree, 
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148 Q. Was the Franklin Institute lamp in 
all respects in good condition to show its burn- 
ing capacity at the times of your trials of it to 
which you have testified 4 

A. Not in all respects. The rod was some. 
what bent and worn, and it was also roughened 
and pitted, apparently from the effect of electric 
sparks, and the clamp was, a little too loose. 
All these things would make somewhat against 
the steady working of the lamp.” 

A run was made on a Jater date with the dynamo 
differently coupled up, an adjustment whereby its 
resistance was rt dane: (| from about A ohms ice about 
1.2 ohms. 

Of this run Prof. Cross has testified as. follows 
(p. 289): 

‘*357 Q. In the latter part of your 309th 
answer you refer to observations which you 
have made of the working of the Franklin 
Institute lamp in connection with the Franklin = 
Institute machine, the machine having its coils 
coupled in parallel eireult So a8 TO rive il resist 
ance of 1.2 ohms; when and where did you 
make these observations / 

A. April 21, 1883, at the Elizabeth street 
lighting station, New York city. 


360 @. How long was the lamp burned on 
this occasion under your observation ¢ 

A. The lamp was burned in all nearly five 
hours. In the experiments in which I had the 
highest are resistance, it ran continuously be- 
tween one hour and three-quarters and two 
hours, except a few momentary interruptions, 
when I purposely made and broke the cirenit. 

361 Q. During this operation of the lamp 
there was no dash-pot in it, | suppose ¢ 

A. There was not. 

362 Q. While the lamp was running with the 
highest are resistance from an hour and three- 
quarters to two hours, as you have said, what 
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was the mode of operation as to feeding. and 
was the character of its performance as to 
merits / 

|% lt fed precise ly as de vc) ile ad in fhe pate nt. 
The clamp TaT ¢ ly left the floor, and then TOSé 
only a@ veTy slight distance, a this ly second of 
an inch or thereabouts, never touching the stop. e 
lt descends to the floor in a minute or troo. 
The arc was very satisfactory, the light steady 
and 7, illiand. COMLpPail / ag EL lhese respects 0ETY 
Javorably with some of the modern Brush 
lamps, which IDET é WE MeHg iT, (Tdi adjacent 
TOOT. The are was 2 short one, not over a 


thirty-second of an inch in length.” 


Prof. Chase also briefly tested this lamp and dy- 
namo, and testifies regarding it as follows | D. 307): 


‘*4Q. Have you, since giving your last depo- 
sition, witnessed any burning of the lamp in 
which those experiments were tried, being what 
we call briefly 1879, in this case the Franklin 
[Institute lamp? 

A. | have. 

5@Q. When was it and where ‘ 

A. It was on the 13th of March last, in this 
city, 210 Elizabeth street 

6Q. Was the dynamo used with the lampon 
this occasion, one which had come from the 
Franklin Institute ? 

A. I think it was one of those which were 
used in the Frankiln lustitute experiments in 
L873. 

7 Q. How long did you see the lamp burning 
in all on the 13th of March last 

A. I think it was in actual operation some- 
thing over three hours, while I was in the 
building. 

S (). Whatwas the ge neral character of its 


performance as an lectric are lamp f 


_- a ry satisfactory; more sothan Many of 
those that are now in use. 

9Q. Was there any dash pol on the lamp at 
this time: 

A. There was not. 

10 Q. Please state what was the normal or 
ordinary position of the clamp during the opera 
ting of the lamp, and to what, if any, disturb 
ances it was subject : 

A. The normal position of the clamp was 
titled, with one edge resting on the floor; it was 
subject to slight fluctuations, occasionally rising 
a little from the floor, and then gradually sub 
siding ; when the engine was suddenly started, 
or connection was suddenly broken and renewed, 
there were usually a few quick oscillations, fol- 
lowed by a gradually subsiding of the clamp to 
the normal position.” 


In order to demonstrate still further the capacity 
of the Franklin Institute lamp, appellants bor- 
rowed from the appellees a Weston No. 2 machine, 
the kind of machine with which their experiments 
with the Brush lamp of the patent had been con 
ducted, as their experts had testified ; with a view 
also of discovering if perchance their failure to 
make the lamp operate as described in the patent 
was due to the fact that tly used a dynamo not 
adapted tothelamp. This especially in view of the 
statements of Mr. Weston, in answer to Q. 13, p. 769 
where he says: 


‘In a system of electric lighting the lamp is 
buta small part of it, and the lampand machine 
must beso balanced with each other as to secure 
this fixed condition, which | have stated Iras 
been found necessary to obtain as satisfactory 
light. Whenl say fixed condition, I mean that 
every properly construsted lamp contains in 
itself these elements which give the best results. 
or example, a lamp which is made torun with 
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a machine haviag an electro-motive force of 50 
Volts and requiring a current of 10 Webers 
would not work satisfactory with a machine of 
25 Volts and requiring a current of 20 Webers ; 
and, therefore, each lamp would have to be 
coupled with its corresponding machine, and the 
lamps so designed and constructed as to preserve 
a condition of equilibrium, whenever the normal 
or standard current was passing.’ 


The Franklin Institute lamp was run with this 
Weston machine on many different occasions, and 
its capacity to operate with that dynamo in a prac- 
tically useful manner, and with the mode of oper- 
ation described in the patent, was fully demon- 
strated (Cross. (). 149. D. 7 | 


‘My conclusion,’ says Prof, Cross, in an- 
swer to 150 Q., p. 235, ‘‘ from my trials of the 
Franklin Institute lamp with the Weston 
machine is, that the machine is not well 
adapted to run the lamp. It is, however, 
capable of running the lamp with considerable 
steadiness, the lamp operating in the manner 
desctibed in the patent, provided the engine 
driving it is sufficiently wel] voverned to pre- 
vent fluctuations in speed.’ 


To this line of testimony respecting the Franklin 
Institute lamp, its practical use and its mode of 
operation. there is no answer. The position IS @s- 
tablished that the exhibit lamp is capable of prac- 
tically useful ope ration “78 ai electric art lamp, 
and is capable of operating, and. when properly 
wf adjusted, does operate, in the manner de scribed in 
the patent. From which it results that the patent 

in suit is not invalid as for an inoperative combina- 
tion of parts, and that its description of the mode 
| of operation of the lamp, 7. e., by an equilibrium or 
: balance of forces, the clamp resting normally at or 


near the floor. is correct and true. 
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It follows, also, since the Franklin Institute lamp 


is built in substantial accordance with the patent, 
that the description given in the patent is full 
enough and clear enough within the requirements 
of the law to enable one skilled in the art to practice 
the invention, although leaving to the constructors 
and to the users such matters of adjustment as were 
within the general knowledge of persons skilled in 
the art at the date of the original patent. 

‘In view of all the trials,” was asked of Prof. 
Cross (Q. 152, p 235), ** which you have made of 
the Franklin Institute lamp with the several 
dynamo machines mentioned to you, what is your 
opinion as to the sufficiency of the specification 
of the Brush patent in suit to teach a competent 
electrical constructor or engineer tO build and 
operate the lamp according to that patent with the 
results therein described 


To which he answered : 


My opin IOW iS hhat She Spt cification is aDMI|- 
dantly siufficie nl lo en hl hii COME le nt COM 
sf ucto) of el cl] peal apparatus lo huild and 
Opt rote Lhe lamp Lccording la She patent, and 
lo operate hhie lamp Vice ssfully, practically 
and continuously in thie ML IAIe) in which Lhe 

; 


pate ni (he v¢*) Ihe o. 7 operating, and with bhi 
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And th is leslimony is uneontradicted. Appellees 
have called no expert to prove that the Brush 
specification is insufficient to teach him how to 
build the lamp and Operate it, nor have they proved 
or suggested any single particular in which it is 
not full, clear and exact in its instructions to the 
constructor and to the user. On the contrary, they 
have themselves built a lamp of the patent which 
they admit works well, and as described in the pat- 
ent, when a dash-pot is attached, a well known de- 
vice in 1878, but which unaccountably behaved 
badly when the dash-pot was removed, although 


a ae 


they tried it three times, and Mr. Weston tried it 
very often when he was alone. We cannot. of 
course, understand or explain exactly why they 
failed, because they have given us none but veneral 
statements as to the conditions of their ex peri 

ments, and no measurements or records of their re- 
sults at all. They could not even tell what dynamo 
they had used, so that it might be put in the case 
and our experts have the privilege of examining it 
and trying it. Mal-adjustment of some sort was un- 
doubtedly the reason of their failue, perhaps the 
unconscious result of a prejudgment as to how the 
lamp ought to work; Mr. Weston having person- 
ally conducted all of appellees’ experiments and 
revealing on the stand an evidently long-settled con 

viction of the worthlessness of the Brush lamp and 
all stop lamps in general, a class to which he SuU})- 
posed it LO belong. 

What sort of reply to all this demonstration have 
the appellees attempted ; 

In the first place they suggest that perchance the 
Brush lamp of the patent can be made to operate 
as described in the patent fora short time, ‘‘as a 
laboratory experiment,” but cannot be made to 
operate practically and continuously in that man 
ner. 

We submit that the testimony shows the con 
trary of this to be true. 

The lests of the lamp at the Franklin Institute 
were early com pleted ‘thereafter the fesls were of the 
dynamos, and these latter are the tests that are pub 
lished in detail in the report. In these latter tests, 
the Brush Franklin Institute lamp was used as @ 
means of lesting othe apparatus. Itcan In no 
sense be called a laboratory use of the lamp. It was 
not a Test of the lamp but DY lhe lan Pp. The use of 
the lamp was a practical commercial use, the meas- 
urements being used to determine and publish to 
the world the relative efficiency and economy of the 
different competing dynamos when in practical com- 
mercial operation. 
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The use of the Franklin Institute lamp at the In 
stitute since 1877 was in no sense a laboratory use. 
To light lecture rooms, project images, etc., is the 
only use to which electric are lights had ever been 
practically put in this country prior to the date 
of the Brush original patent ; is practically the only 
use to which the Duboseg and Foucault lamps have 
ever been put anywhere, and is, with very few ex- 
ceptions, the only use to which electric are lights 
of any kind had been put in Europe prior to that 
date. It is a commercial use of an electric are light, 
and is to-day about the only use to which single 


are lights (one in a circuit) are put. To project 


images ‘‘we well know,”’ says the appellees’ wit- 
ness, White, ‘‘ requires a steady light’’ (White, Q. 
31, p. 595). 

The use made at Cleveland by Mr. Brush of an 
earlier but exactly similar lamp, was not a labora- 
tory use. ‘The lamp was used for months in 1877 to 
light a portion of the shop of the Brush Electric 
Company, and at the same time, and especially for 
exhibiting to prospective purchasers and other visit- 
ors, the simplicity and efficiency of the Brush elec- 
tric light apparatus (Brush, Q 14, p. 145). 

The use at the Stevens Institute in December. 
ISS], was in no sense a laboratory se, The shop 
of the Institute was lighted for three weeks by the 
Franklin Institute lamp. No other lamp was used 
(although the shop was large and was filled with 
machinery and with workmen and students), ex- 
cepting here and there a stray gas jet in a remote 
corner Where fine measurements were being made. 
A janitor attended to this lamp throughout the 
three weeks, and bungingly bent the rod on the 
fourth day with his ladder, but nevertheless the 
lamp ran on and did its work. 

Concerning the tests made under the supervision 
of Prof. Cross, he has testified as follows (144 and 
145 Q. and A., p. 225): 


**144Q. Some of the witnesses for the de. 
fendant have said that they thought the Frank- 
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lin Institute lamp might be made, perhaps, to 
burn in the manner described in the patent ‘as 
a laboratory experiment How, if at all, does 
the series of tests to which this lamp has been 
subjected by you, and to which you have testi- 
fied, differ in character from a laboratory experi- 
ment ¢ 

A. The trials which | made were all of them 
very practical ones. The lamp was set up as it 
would be in practice. The dynamo was driven 
by an engine, sometimes driving it alone and 
sometimes driving other machinery, and the 
room in which most of my experiments were 
carried on was the shop of the Stevens Insti- 
tute, in which a large number of persons were 
frequently at work, and in which a number of 
different machines were running. The lamp 
was frequently allowed to burn for a consider- 
able time. Only such obvions adjustments 
were made as would naturally be made in the 
commercial operation of such a lamp. 

145 Q. Except as to the length of time that 
the lamp was run, what difference was there be- 
tween its operation under your tests and the 
operation which would be required of it in or- 
dinary commercial use ‘ 

A. There was no other difference, except 
that I subjected it to much severer tests than it 
would ordinarily meet with in practical com- 
mercial use.” 


In view of these uncontradicted facts, the sugges- 
tion that the Brush lamp of the patent is only ca- 
pable of operating as described in the patent for 
short times, and as a laboratory experiment, is un- 
worthy of any attention except as an indication of 
the straits to which appellees have been driven in 
this case. 

Again, the appellees have attempted by evidence 
in rebutter to show that the Franklin Institute lamp 
differs from the specification and drawings of the 
Brush patent, and consequently that its operation 
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cannot be taken as the operation of the lamp of the 
patent. 

This lamp was put in evidence in the appellants’ 
opening (see p. 65, Q. 2 of Morton, and admission 
by appellees on p. 102), when it was testified by 
Pres. Morton that it was *‘constructed in accord- 
ance with the specification and drawings of that 
patent.”’ Neither in the cross-examination of Pres. 
Morton, nor at any timeafterwards wnlil the appel- 
lants’ eridence in yeply was Closed, was any sug 
gestion made that the lamp was zof constructed in 
accordance with the specification and drawings of 
the patent. On the contrary, when Mr. Weston 
was about to give testimony in defense with a view 
to show that a lamp constructed in accordance with 
the specification and drawings of the patent was 
not practically useful, or not practically operative 
in the manner described in the patent, or both, 
using for that purpose az appellees Brush lamp 
and the trials which the appellees’ experts had 
made with it, he was asked (Q. 92, p. 786,) from 
what model that lamp was made, and his answer 
was as follows: F 

“1 tred to borrow the Brush lamp of the 
pate vt {an admission that it was such | which is 


put in evidence by the complainants in this case, 


but they would not let me have it. I then had 
careful and accurate measurements and drawing 
made of that lamp by one of my draughtsmen 
who was experienced in making such measure. 
ments and drawings. These measurements were 
again carefully compared with the original lamp 
and the specification and drawing of the 
patent, and from these the lamp put in evi 
dence by the defendants was made. [No sug- 
gestion that he found any discrepancy between 
the Institute lamp and the Brush specification 
and drawings.| I may add that we were al- 
lowed to take the original lamp apart to facili- 
tate the making of drawings and measure- 
ments.’ 
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Mr. Pope, speaking of this appellees’ Brush 
lamp (Q. 95, p. 672) refers to a lamp called the 
Franklin Institute lamp [{Complainants’ Exhibit 
Brush Electric Lamp No. 1”’| “ put in evidence 
by appellants, and of which / should judge the 
present lamp lo be a reproduction.” The lamp 
shown the witness was then put in evidence and 
marked ‘* Defendants’ Exhibit Brush Patented 
Lamp.” 

Again Mr. Weston, in answer to 98 Q. (p. 783, 
fol. 1261), refers to the ‘Brush lamp, as 
shown and described in the patent, and as em- 
bodied in the Brush Exhibit Lamp No. 1;°” and 
again later on in the same answer (fol. 1262), he 
uses the words, ** Neither the lamp of the patent 
nor the Brush Exhibit Lamp, No. 1, which is 
constructed in accordance with the patent, 
possesses, etc., ete.;’ and again: ‘*The Brush 
lamp of the patent, and as embodied in the Exhibit 
Brush Lamp, No. 1, was and is ete., ete.”’ 

Mr. Weston, in another place in answer to xQ. 
138 (p. 798, the reference in the record to p. 180 Com. 
Rec. is to p. 119 of the record here), after reiterat- 
ing his opinion as to the worthlessness of 
the Brush lamp, continues, ‘“‘ and my opinion 1s 
not based solely on the use of this lamp, but upon 
the use of hundreds of others, as well as the one 
ide nhical rey, construction with lhat used by Pres. 
Morton.” The one referred to here as used by 
Pres. Morton is the appellants’ exhibit now 
criticised, and is the one thus stated by Mr. 
Weston to be identical in construction with it is 
the ‘* Defendants’ Exhibit Brush Patented 
Lamp.” 

Later on Mr. Weston was cross-examined a 
little more particularly as to the measurements, 
ete., of the Complainants’ Exhibit Brush Lamp, 
made by him in building the Defendants’ Exhibit 
Brush Lamp, and he testified as follows (p. 804) : 


‘177 xQ. Returning now to the dynamo 
machine which was used on the 16th of June 
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last, with the lamp constructed by you as the 
Brush patented lamp, and to the lamp itself. 
What measurements of the Brush _ electric 
lamp put in evidence by the complainants did 
you make for the purpose of constructing your 
lamp ‘ 

A. Measurements of every part of the lamp 
were accurately and directly made, except the 
helix. Measurements of the. helix were made 
indirectly because it could not be unwound. 
The size of wire on the helix, however, was 
measured in thousandths of an inch, the diame- 
ter of the helix and its length, and the number 
of turns on the outside layer. The diameter of 
the inside of the hole was measured, and , 
of an inch was allowed for the thickness of the 
brass tube on which the helix was wound, and 
by calculation from these elements the length 
of the helix was determined. 

Reference was then made to the report of the 
Franklin Institute, in which the resistance in 
this lamp was given; and, I beliéve, upon com- 
parison with the length of the wire calculated, 
they were closely agreed. 

A further check to the results was obtained 
by the position of the switch on top, which | 
examined with great care while the lamp was 
in Mr. Witter’s office. I took great pains in 
these matters notwithstanding the fact that I 
consider them unimportant elements, because 
any error within reasonable limits could be 
counterbalanced by so adjusting the current 
flowing through the helix as to procure the ne- 
cessary degree of force to lift and sustain the 
core and carbons, and to procure that balance 
between the core coil, and other parts of the 
lamp, which is implied in Dr. Morton's answer. 
in answer to interrogatory 6th.”’ 


No mention is here made of any differences either 
between appellants’ lamp and appellees’ lamp, or 
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between appellants’ lamp and the drawings of 
the patent ; and, moreover, the witness states in so 
many words that the device known as the peg com- 
mutator, he considered an. unimporlant element, 
substantially because there were many expedients 
known in the art for adapting the current to the 
magnetic strength of the lamp and rice versa, as is 
the fact. 

To raise such a question as this under the cir- 
cumstances recited abore. is a cone SSION of defeat 
on the question of the practical working and mode 
of operation of the Franklin Institute lamp. 

Enough has been quoted to show that neither ap- 
pellees nor appellees’ experts, while they were 
making their defense, considered the actual differ- 
ences, such as they were, which existed between 
the drawings of the patent on the one hand, and the 
lamp, “‘ Complainants’ Exhibit Brush Electric Lamp 
No. 1’ (the Franklin Institute lamp), on the other 
hand, as material or even worthy of passing men- 
tion, but accepted the exhibit as a_ trne and sub- 
stantial embodiment of the Brush invention, and 
made in accordance with Figs. 1, 2, and 3 of the 
patent. 

After the appellees had put in their evidence to 
show that ‘Heir Brush patent lamp would not burn 
practically in the manner described in the patent, 
and appellants had replied by evidence that their 
Brush patent lamp not only would do so, but had 
done so both in practical use at the Franklin Insti- 
tute and elsewhere, and in many demonstrative 
trials made by them, ‘hen the appellees recalled 
Weston and their other experts, to try to show that 
the two Brush patent lamps are not alike, and that 
theirs is like the patent and appellants is not. 


But what are the alleged differences / 
They are (see Weston, Q. 4, p. 829): 


|. That in ours (the Institute lamp), the coil is 
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‘wound so as to admit of changes to be made 
in the magnetic strength of the coil, produced 
by a®*given current by the use of what is techni- 
cally*known as a plug switch, otherwise called 


peg ommutator,”’ 


their reproduction having (see Pope, Q. 95, p. 672, 
fol. 1071,) a shunt wire which 


‘produces precisely the same result as the peg 
commutator,”’ 


and neither device being mentioned in the patent 
and either being properly applied to the lamp as 
means of adjusting it for different current strengths, 
ete.—and both being old and well known devices 
for such a purpose (see Weston, Q. 177, p. 805). 

Appellees’ experts have all through testified that 
their “‘ Exhibit Brush Patented Lamp” is con- 
structed in substantial accordance with the draw 
ings and specification of the Brush lamp patent in 
suit, to wit, Figs. 1, 2, and 3 of the same (/°ope, ns 
95, p. 671; Quimby, Q. 5, p. 723; Weston, Q. | 
766, and Q. 92, p. 786); and from its ican 
they testify as to the necessary operation of the 
Brush lamp of the patent. This, in face of the fact 
that their exhibit is constructed with the peg 
commutator of Complainants’ Exhibit, and was ad 
justed by operation, sometimes by the use of this 
peg commutator, and sometimes by the use of an 
adjustable shunt wire around the magnet, an equiv- 
alent device, and was so constructed and so used in 
spite of the fact that the patent did not contain it 
or any equivalent device. 

This position is a sound one, and cannot be sh: iken 
by the testimony inrebutter, viz: that both devices, 
to wit, the peg commutator and the shunt around 
the magnet, were well known devices at the date of 
the patent for adapting the strength of the magnet 
to the strength of the current, and it was open to 
appellants and appellees alike to use such a de- 


vice in connection with the apparatus described 
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and shown in the patent for the purpose indi- 
cated, Appellees’ experts, Pope and Weston, have 
both stated this very cleaaly. Mr. Pope, in answer 
to a question in his direct examination as to the 
appellees’ experiments with their Brush lamp, 
testified as follows (Q. 95, p. 672). 


‘The lamp [Defts. Ex. Brush Patented 
Lamp] is constructed substantially in accord- 
ance with the specifications and drawings of 
the patent referred to in the question. In ad- 
dition to the features shown in said drawings, 
adash-pot has been attached to the movable 
core of the solenoid, and there is also a peg 
commutator upon the top of the solenoid for 
throwing a greater or less number of its con- 
volutions into the circuit at will, by which the 
ratio between the strength of the lighting cur- 
rent and the electro-magnetic force exerted by 
the solenoid may be varied within certain limits. 
This feature is merely a convenient device for 
approximately adopting the lamp to currents 
of different strengths, or to work at different 
times with unlike generators. It was probably 
copied from a similar device upon a lamp called 
the ‘*‘ Franklin Institute lamp,’’ put in evidence 
by the complainants, and of which | should 
judge the present lamp to be a reproduction. 
Instead of employing the peg commutator for 
that purpose, we made use of a thin copper 
wire, which is now temporarily attached to this 
lamp, and which formed a shunt around the 
coil of variable length and resistance. This 
produces precisely the same result as the peg 
commutator, but enabled us to effect a wider 
range, as well as an increased delicacy or gra- 
dation of adjustment. 

Mr. Weston, cross-examined as to the details of 


the same experiments, testified as follows (Q. 194, 


p. SOG): 
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‘*194xQ. What was the current strength em 
ployed with the Brush lamp ? 

A. This was also varied greatly, and in sev- 
eral instances was made to coincide with the 
current strength employed in the trials of the 
srush machines at the Franklin Institute with 
which the Brush lamp was used. I also varied 
the proportion of the current flowing through 
the helix of the lamp by use of an adjustable 
shunt, which furnished a by-path independent 
of the helix for the current to flow to the car- 
bons, in order to compensate for any effect in 
any of the trials which may have arisen from 
any excess of current flowing through the coils. 
This is a method which | have adopted in test 
ing numerous lamps in which it was perfectly 
evident that the attractive force of the magnet 
rrear, and in which this difficulty 


— 


was Too 
could not be obviated without unwinding the 
coils and diminishing their number so as to di 
minish the attractive force of the magnet. | 
have always found this method answer admir 
ably in producing the necessary balance of 
force, and it is capable of an extremely nice ad 
justment.. 


That in ours (the Institute lamp) the core, as 


Weston in his 4th answer (p. 829) above quoted, 


Says, 
7 


‘differs from the core shown in the drawings 
and described in the specification. In the 
specification and drawings a core of uniform 
diameter throughout its whole length is shown, 
whereas in the core of the Franklin Institute 
lamp the diameter at the lower end has been 
reduced, the core practically terminating .in 
what might be termed a hollow teat about one 
eighth of an inch long and somewhat less than 
half the diameter of the other part of the 


core ° 
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and he adds that in his opinion the addition of this 
teat is ‘‘ material in affecting the operation of the 
lamp.” On cross-examination he says (Q. 31, 32) 
that it is “ost material ‘‘ when thearc is long and at 
the same time the stop is removed,” and that then 
it affects the operation 2s by reducing the lost mo- 
tion of the clamp between the core and the lifter.” 

Mr. Pope says (Q. 15, page 841) that he 
‘‘did not examine this point particularly, but 
in his opinion it [the teat| might tend to steady 
the movement of the carbon-holder and clamp.” 
Being asked to explain in his cross-examination, he 
says (Q. 21): * In case the core had a tendency to 
vibrate, rising quickly and then falling again, the 
teat would tend to prevent the clamp from being 
thrown up away from the lifting finger while the 
core and lifting finger were descending, and thus 
when the core commenced to lift again there 
would be no lost motion between the lifting finger 
and the clamp.’ He adds, “I have not paid any 
particular attention to this matter, nor have | 
closely examined the effect which it has in prac- 
tice.” 

Mr. Quimby (Q. 4, p. 844) thinks “ that the 
lamp burned by the complainants (the so-called 
Franklin Institute lamp) is a better lamp in 
some respects than the lamp which | used for 
my experiments, which was built in exact ac- 
cordance with the Brush patent. The Franklin 
Institute lamp which complainants’ witnesses 
burned has a perforated nipple extending down- 
ward from the lower end of the solenoid core, 
which greatly diminishes the range of possible 
movement of the ring clamp between the lifter 
and the core. The effect of this is to prevent 
the possibility of the clamp’s being thrown up 
ward very far above the lifter by any violent 
upward jumpof the core, so that if there should 
bea violent jump communicating such momen- 
tum to the rod as to throw it too high, the 
clamp would still remain very near the lifter 
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ina position to be caught by the lifter, and 
made tO grip the rod as SOOT aS the rod com 
menced to fall.’ 


This evidence of appellees is entirely a matter of 
opinion on the part of the three experts who 
testify : is so stated to be and pretends to be noth- 
ing more; and one of them, Mr. Pope, begins his 
direct testimony on the subject by saying (Q. 15, p. 
841), ‘I did not examine this point particularly, 
but in my opinion it might tend to steady, etc.,”’ 
and he ends his cross-examination on the subject by 
saying (xQ. 21, p. 842), ‘‘I have not paid any par- 
ticular attention to this matter, nor have I closely 
examined the effect which it hasin practice.’ We 
gave Mr. Pope and his colleagues ample opportunity 
to pay particular attention to itand examine it as 
closely as they chose in practice, if they thought 
it of any consequence; for the Franklin Institute 
lamp and Brush dynamos were all lent to appellees 
to experiment with, and use and study as they 
those; yet neither Mr. Pope, nor Mr. Weston, nor 
Mr. Quimby make any mention of ever observing 
the action of this teat in practice, or attempting to 
observe it, and there is no evidence in the case that 
it ever in fact had the operation attributed to it by 
appellees, Or any operation or action whatsoever in 
connection with the burning of the lamp, or any 
effect, even the slightest, good or bad, upon the 
operation of the lamp as a whole. 

On the contrary, we call Prof. Cross and Mr. 


Hicks, both of whom have tested the exhibit lamp - 


very thoroughly during the past two years, and have 
closely observed its operation in every part and paid 
particular attention to and made a special study of 
all the movements of the clamp and lifter, as 
to each other, and as to the floor and stop, and they 
both testify that the supposed operation of the down- 
wardly projecting teat suggested by appellees’ 
experts, they have never seen at any time under any 
conditions of misadjustment and bad operation of 
the lamp, even the worst. ‘‘ No such operation of 
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the teat,” says Prof Cross (Q. 1, p. 377), 
‘‘ has taken place in any of the experiments with 
the Franklin Institute lamp which I have made 
or seen.’’ And Mr. Hicks testifies in substance to 
the same effect (Q. 2, p. 39! 

This simple fact, that, in appellants’ experiments, 
the teat, whatever its effect may be when it is called 
into action, was not, as matter of fact, ever called 
into action, and did not, as matter of fact, have 
any effect upon the operation of the lamp, disposes 
of the whole effort of appellees, weak as that effort 
is, to cast discredit upon our demonstrative trials 
of the lamp; for they attempted thereby to account 
for our success with our lamp, while they failed 
with ¢heirs ; but now it is proved. that the teat had 
no share in bringing about our success, 


Prof. Cross and Mr. Hicks have further testified 
that, in their opinion, the alleged function of the 
teat “is not a practically considerable one under 
any circumstances ©’ (//icks, Q. 2, p. 391), ** that no 
such operation of the teat takes place in practice, 
and the presence of the teat is not in any way nec- 
essary or important’ (Cross, Q. 1, p. 377). 


This criticism by appellees’ experts is a mere 
bagatelle ; the variation in the lamp is a trifling ac- 
cident, absolutely without effect on the operation of 
the lamp or any part of it. The consideration of 
lost motion does not enter into the problem of the 
operation of a continuous feed electric are lamp, 
where the movements are often not perceptible to 
the eye; and the suggestion that a device which 
would limit the lost motion or play between the 
lifter and the clamp to a ,, or a 4 of an inch at the 
outside, is an improvement ina Brush lamp, is 
too absurd to bear repetition, when it is recalled 
that in a continuous feed lamp, the clamp never 
leaves the lifting finger to any perceptible degree, 
and practically cannot from the nature of the case. 
The limit mightas well be a foot as a ;} of an inch. 
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[t would be just as effective, and would be called 


into operation just as frequently. There 7s a limit 
to this possible lost motion in the construction, 
shown in the drawings of the patent, just as there is 
in the exhibit, to wit: the body of the core itself, and 
it is only a question of degree, whether the lower teat 
end of the core of the exhibit lamp would allow less 
or more lost motion than the lower blunt end of 
the core in the drawings of the patent, say in Figs. 
2 and 3, which are details ; and it would require 
very careful and microscopic measurements to de- 
termine which would allow the more lost motion, 
and which the less, and what the difference was. 
The whole matter is utterly insignificant, as regards 
any effect produced in either case by this nearness 
of the lower end of the core to the clamp, upon the 
practical operation of the lamp as an electric are 
lamp. More space has been devoted to this subject 
than would otherwise have been justifiable, but the 
suggestion of appellees in this regard went to the 
good faith of the appellants in putting forward this 
Franklin Institute lamp, as the lamp-of the patent, 
and we wished to more than answer it. 


3. Another criticism was to the effect that the 
exhibit lamp has better electrical connection be 
tween the moving carbon-rod and its bearings than 
any connection shown specifically in the patent or 
its drawings ( Weston, xQ. 143, p. 799). No special 
mode of electrical connection is really set out in 
the patent. That is left to the user as a known 
part of the state of the art, and properly so left 
(Cross. (). 169. Dp. 242). Appellees agree substan- 


tially with this position, for in their rebutter 


evidence heretofore referred to, in which they 
enumerate the differences between the exhibit lamp 
and the lamp as shown in the drawings of the 
patent, this difference is not referred to. It is a 
matter well Known to all that have to do with elec- 
tric apparatus, the simple matter of electrically 
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connecting a moving part with the fixed bearings 
through which it moves. 


Finally, Mr. Quimby criticised the method of use 
of the lamp by Prof. Cross, as follows. In giving 
the answer partly quoted above, in which he enu- 
merated the differences between the Complainants’ 
Brush lamp and the Defendant's Brush lamp, and 
in which he was trying to account for the differ- 
ences in the results obtained by him in his former 
experiments with the Defendants’ Brush lamp and 
those obtained by us in our experiments with our 
exhibit, he added (Quimby, Q. 4, p. 844): : 


‘] think these differences are largely ac- 
counted for by the fact that, in my former ex- 
periments with the Brush lamp, there was com- 
paratively small resistance in the cireuit outside 
the lamp. 

W hile in the experiment referred to by com- 
plainants’ witnesses there was a large resistance 
in the circuit outside the lamp.”’ 


In the first place this criticism of Mr. Quimby’s is 
not in accordance with fact. 

Appellants’ experiments embraced a great variety 
of conditions, and designedly so, and in the course 
of those experiments, there were instances of the 
successful use of the lamp with a large resistance in 
the circuit outside of the lamp, and there were in. 
stances of the successful use of the lamp with com- 
paratively small resistance in the circuit, outside the 
lamp, that resistance being sometimes smaller than 
could have been the case in appellees’ ex periments. 
Appellees have given no measurements of the con- 
ditions under which their tests were made, beyond 
the statement of the resistance of the Weston dyna- 
mo that they used, viz.: about seven-tenths of an 
ohm. Appellants ran their lamp often with the dy- 
namo referred to in the testimony as the Brush 12. 
inch dynamo, which has a resistance of about three- 
tenths of an ohm, and this several times without any 
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artificial resistance interposed in the leading wires, 
at which times the lamp operated as described in 
the patent (the adjustments of speed, current, 
strength, etc., being properly made, as usual), al 


though the resistance in the circuit outside of the, 


lamp was filty per cent. less than iu the case of ap- 
pellees’ experiments. These facts are set out fully 
in the testimony and notes of Prof. Cross, and are 
summed up by him in answer to 137 Q., p. 220, as 
follows: 


‘* With regard to the capacity of the Lamp 
when burned with the twelve-inch Brush ma- 
chine, my trials show that, notwithstanding the 
low resistance of the machine, if the lifting 
power of the helix is properly adjusted, the 
lamp will run very well, giving a good light 
suitable for practinal purposes, and feeding as 


described in the patent, though the clam p* 


shows a greater tendency to slight tremor, and 
greater liability to leave the floor, when acci- 
dental shocks or jars occur, than if a machine of 
higher resistance is used. If the resistance of 
the leading wires is increased, the steadiness of 
the clamp is greater than if the leading wires 
present less resistance. ‘The steadiness is also 
somewhat greater, other things being the same, 
when a properly adjusted shunt wire is used 
with the coils in series instead of using the coils 
abreast and without such a shunt: becanse, in 
general, with a steady current, a more perfect 
adjustment of the lifting power can be reached 
by the use of a shunt wire. 

The steadiness of the clamp is greater when 
the speed of the dynamo machine is greater, 
provided that the lifting power of the helix and 
the resistance of the circuit are suitably proper. 
tioned in each case to the strength of the cur 
rent produced.,’’ 
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On May 9th and 10th last, the exhibit lamp was 
run with this same dynamo and without any artifi- 
cial resistance in the circuit by Mr. F. A. Davis, 
mechanician at the Elizabeth street station of the 
‘Brush Electric Illuminating Co. Its behavior, hour 
by hour, is recorded in the notes of Mr. Davis, made 


on the spot, and put in evidence by appellants (pp. 
1006, 1008), and in the testimony of Mr. Davis (Q. 
44, p. 302), where he says: 


“44 (). How did the steadiness and bright- 
ness of the light during these trials with the 
twelve-inch Brush compare with its steadiness 
and brightness during the trials you have de- 
scribed with the Franklin Institute dynamo?! 

A. The machine and lamp behaved well— 
good light, steady and bright; I think that, on 
the whole, it was better with the twelve-inch 
Brash ; there was hardly any difference.’’ 


In the course of appellants’ experiments also, 
the lamp was run with a dynamo of the same size 
and make as the dynamo used by appellees in their 
experiments, to wit, the Weston dynamo No. 2, 
and presumably under the conditions attained or 
attainable by them. It operated, when properly 
adjusted, in the manner described in the patent, and 
satisfactorily, and this both with and without extra 
resistance in the circuit outside of the machine. The 
details of these trials are fully set out in the notes 
and in the deposition of Prof. Cross, and he sums 
up the matter as follows (150 Q., p. 235): 


‘* My conclusion from my trials of the Frank- 
lin Institute Lamp with the Weston machine, is 
that the machine is not well adapted to run the 
lamp. ‘It is, however, capable of running the 
lamp with considerable steadiness, the lamp 
operating in the manner described in the patent, 
providing the engine driving it is sufficiently 
well governed to prevent fluctuations in speed. 
On account of the construction of the machine, 
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the tendency to fluctuation is greater than with 
the Brush machines, and the stop is called into 
action more frequently, than with the Brush 
machines, so that if the stop is removed 
there is a far greater liability of the occurrence 
of violent oscillation. The steadiness of the 
current may be increased materially by the 
introduction of a suitable additional resistance 
into the circuit. But the beneficial effect of 
interposing this resistance between the machine 
and the lamp is much less than if the ad- 
ditional resistance were obtained by iucreasing 
the length of the wire in the machine itself. 


But the criticism of Mr. Quimby, had it been good 
in point of fact, as we have seen it is not, is not good 
in law as an answer to appellants’ demonstrative 
trials of the capacity and mode of operation of the 
lamp of the patent. The interposition of artificial 
or extra resistance in the circuit between the lamp 
and the source of the electricity is a means well 
known in the art: for reducing the strength of the 
current and thereby adapting it to the particular 
adjustment of the lamp at the time. Wehad aright 
to make use of that means of adjusting the current 
strength to the needs of the lamp, together with any 
incidental advantage that might result from that 
use, just as we had a right to run the dynamo a 
little faster or a little slower to accomplish the same 
object : and the operation of the exhibit lamp when 
run with such extra resistance in the leading wires 
is the operation of the lamp of the patent, in the 
eyes of the law; for the law reads the pateut in the 
light of the state of thé art and gives the patentee 
the benefit of all the knowledge possessed at its date 
by one skilled in the art to which the invention 
relates. . 

Appellants’ witness Brush, being cross-examined 
as to his tests of the lamp in December, 1882, at the 
Stevens Institute, deposed as follows (Pp. 154): 
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‘*74xQ. Had you any means of regulating or 
varying the strength of current otherwise than 
by changing the speed of the machine ? 

A. At first when we used the No. 4 machine 
we put a small resistance in the circuit, but we 
afterward produced a similar result by reducing 

7 the speed of the machine as I have stated. 


. 75xQ. What appliance did you use for pro- 

| ducing resistance in the circuit ¢ 
| A. We used a short coil of German silver 
| wire wound on an open reel. This resistance 
device we did not construct for the purpose, but 
found ready at hand in the laboratory. * - 

77xQ. About what was the resistance of the 
resistance coil ¢ 

A. Ido not know. We used only such part 
of the coil as gave usa suitable resistance, what- 
ever it may have been.” 


Prof. Cross, speaking of his tests of the samp with 
the Weston dynamo, says (150 Q., p. 235): 


—— 
! _ ; , 
‘*'The steadiness of the current may be in- 
creased materially by the introduction of a suit 
able additional resistance into the circuit.’’ 
Appellees’ witness, Weston, when questioned as 
to his ordinary methods of adjusting a current to 
the amount and character of work it had to do, 
testified “as follows \p. SU) | 
““152xQ. How do you secure the proper elec- 
tro-motive force of a machine for running ten 
lights, as distinguished from one for running 
twenty or fifteen ¢ 
, A. By properly proportioning the machine. 
. The size of the machine is usually increased and 


the number of turns of wire on the field mag- 
nets and armature is increased. 

1538xQ. You say ‘usually’; do you ever 
adapt a machine by any other means to the run- 
ning of different numbers of lamps ‘ 
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A. Yes, sir. 

1l54xQ). Suppose you were going to resort to 
such other means for the purpose of running a 
given machine for twenty lights instead of ten, 
please describe what you would do ? 

A. The speed of a ten-light machine may be 
so far increased as to maintain twenty lights, 
but in my opinion the conditions in your ques- 
tion are outside the practical limits which are 
fixed by dangers to the machine, which would 
arise from mechanical as well as_ electrical 
causes. The conditions in practice are usually 
just the reverse of this ; that is to say, we build 
a machine which is capable of maintaining 
twenty lights. Quite frequently we desire to run 
but a few such lights, and sometimes only one ; 
under such conditions we usually diminish the 
electro-motive force by inserting resistance in 
the circuit of the field magnets of the machine, 
and thus diminishing the intensity of the field. 

In laboratory work we quite frequently intro- 
duce resistance in the main circuit equivalent to 
the resistance of the number of lights cut out. 
In practical work this latter method is, how- 
ever, objectionable from the fact that the power 
absorbed by the machine remains the same, not- 
withstanding the fact that the lamps have been 
cut off, and artificial resistance introduced in the 
circuit which is equivalent to them. The electro- 
motive force of the machine may also be reduced 
to the desired point by reducing the speed of 
the machine, but this is generally very incon- 
venient. Hence, one of the two former methods 
are preferred, but the first method is the one 
most generally used. 

There is still another method which is used to 
some extent; the electro-motive force of the 
machine can be diminished by changing the 
position of the brushes on the commutator, but 
this method is not applicable in all cases, be- 
cause there is quite frequently a large spark 
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produced at the junction of the brushes and 
commutator which destroys both the commu- 
tator and brushes very rapidly ; and sometimes 
a short circuit is formed on the commutator, 
and one or more of the coils on the armature 
will then be practically destroyed.’’ 


In another place the same witness, Weston, has 
stated the fact very clearly, that the use of an extra 
resistance in the leading wires was a well known 
expedient for securing the proper current strength. 
On cross-examination as to the details of experi- 
ments with the Slater & Watson lamp, of which, 
along with all other of appellees’ experiments, he 
had personal charge; he testified as follows (p. 


796): 


**125 x). If there were instances in which 
you introduced other resistance, please state how 
you accomplished it ¢ 

A. It was, as is commonly the case, when 
trials of this kind, with this or other similar ap- 
paratus are made, introduced in the main cir- 
cuit. It was introduced by the wse of a rheo- 
stat, COV monly ( mploye d by ele ctricians jor fhe 
PUT Pose of requlati Mg hhe stre nath of the CiTy - 
rent. The use Of lhe rheostat Way he consid- 
ered a matter of no con sequence, so far (1s lhe 
ope ration of lhe la ap iS conce rned . its 18é 
he ing simply (7 matte Of CON PEN CF, and “is 
avoiding the neces Sil for changing the speed 
of the dynamo in 0] he y lo produce lhe desired 
strength of current. 

126 xQ. Was resistance introduced in no other 
form in any of the trials with either lamp? 

A. I think itis very likely that the lamp 
was used also with a machine, the strength of 
current of which could be changed by varying 
the strength of the currvnt passing around the 
field magnet. This, however, is also a common 
method of regulating the strength of a current, 
and does not at all enter into the question of 
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the operation of a lamp, except so far as it is 
used to enable a person to obtain the desired 
strength of current. The same results could be 
obtained perfectly by changing the speed of the 
dynamo so as to change the strength of the cur- 
rent, or more properly bring it to the standard 


required 


Appellees themselves made use of this well known 
expedient on one or two OCCASIONS when testing 
their exhibit Brush lamp, as appears by Mr. Wes 
ton's CTOSS examination with respect LO the details 
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of those reSTS, tie follows }? 


190 x). What wasits electro motive force ¢ 

A. The electro motive force was greatly 
varied from time to time in order to determine 
the electro-motive foree with which the best re 
sults were obtained. The normal clectro-motive 
force of the machine at the speed given is usually 
about forty volts 

191 xQ. From how high to how low was it 
varied ¢ 

A. I should say from about twenty volts to 
sixty. 

192 xQ. No record of these variations in elec 
tro-motive force was made, was there / 

A. No. 

192 xQ. How were the variations made / 

A. By changing the speed of the machine. 
By changing the position of the brushes with a 
fixed speed, and, | believe, In one or two in- 
stances, | introduced a rheostat between the 
machine and|jthe lamp in the same way as I did 
in testing thd Slater & Watson lamp.”’ 


(Jur position ™ this. and iS vnnassailable . that the. 


Complainants’ Exhibit Brush Electric Lamp No. 1 
is constructed in substantial accordance with the 
drawings and specifications of the patent, and truly 
represents and enibodies the invention of Mr. Brush, 
as shown in Figs. 1, 2 and 3, and recited in claims 
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|. 3, 5 and 6. of the same. and that its operation is 
the operation of the lamp of the patent. Forced 
by our overwhelming proof to admit the capacity 
and efficiency of the exhibit lamp, and that its mode 
of operation is that described in the patent, ap 
pellees in a desperate attempt to maintain them- 
selves in the position they at first assumed in this 
case, that the Brush lamp of the patent was incap- 
able of operating as described in the patent, have 
thrown out this suggestion as to the exhibit not 
fairly representing the lamp of the patent, a sug- 
gestion whose weakness indicates the strait they are 
in; and which is a virtual surrender of this part of 
their case. 

On the cross-examination of Prof. C'7O88, the 
appellees abandoned the case they had attempted to 
make by their evidence in def nee, and took the 
ground that under such a choice of conditions as 
would give a good and steady light, the Brush lamp 
could not be burned economically. 

On this merely side issue, did the appellees un- 
dertake to keep uy) their attack upon the lamp of 
the Brush patent, after the appellants had made 
their proof in reply. . 

The old contention was given up. The new con- 
tention was in substance this, that although the 
lamp would burn perfectly well in just the way 
described in the patent witha dynamo known at the 
date of the original patent, in fact the very dynamo 
with which it was used at the Franklin Institute 
for years, yet its use with such a dynamo involved 
certain economical disad\ antages. 

The new contention was perhaps as well sum- 
marized in the 197 xQ. put by appellees’ counsel, 
Mr. Wetmore, to Prof. Cross, as anywhere else, 
where he embodies the following supposition in his 
question (197 xQ., p. 250) 


Suppose it should be proved 
to your satisfaction that the fact is, and that 
your experiments have corroborated that fact, 
that the Brush lamp of the patent, without 
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alteration or modification, cannot be burned 
with an are one thirty-second of an inch, except 
under conditions which involve, first, either a 
waste of power that would bankrupt any com 
pany which undertook to so run it commer 
clally : o1 second, a distribution of force that 
would prove destructive to the efficiency of any 
known dynamo in from Cwenty four to lorty- 
elg ht hours > OF third, with et helt so feeble as 
to be inefficient for practical purposes : ie 


‘ 


So far as this goes to the sufficiency of the Brush 
specification, and consequently to the validity of the 
patent, if appears Co have no Importance as matter 
of faw lf a machine as described in a patent, be 
capable of practical use at all in the manner de- 
scribed, so as to produce in avy practical degree 
the results described, that is enough. The fact that 
it is 7of economically worth MSL, aS the patentee 
has described it, does not expose it to be appropri- 
ated by others who add to the patented improve 
ment others which may never so much enhance its 
economic value. 

The familiar doctrine of the law is also expressed 
by Judge Nelson in Wilbur v. Beecher, 2 Blatch. 
132-137, as follows: 

“The question. is not, whether the machine 
invented is the best one known to the com- 
munity, nor whether it does its work better or 
faster than any other machine in the same de- 
partment of labor. But, if it be to a certain 
degree useful, and be original with the patentee, 
it belongs to him alone, whether it does less or 
more work.’ 


See also 


Many v. Jagger, 1 Blatch., 381, and 
NAaw VY. (anlar /] La aoa ("0.. ] | edd. Rep., 


715. 


But we by no means leave the question of the 
working of the Brush lamp here, 


377 


We contend that for the purposes of burning 
singly and that was what it was designed for: 
multiple lighting did not come in until Brush 
had produced “a single lam) adapted for common 
and popular use—the Brush lamp described in the 
pat nt was and is entirely satisfactory, fulfilling 


all the conditions of a good single-burning lamp. 
And this, it must be remembered, without the ap- 
plication of the dash-pot—-rw/// it, the affirmative 


of our proposition is conceded by the defense. 


We wish to show that, as compared with all 
electric arc lamps which preceded it, the Brush 
lamp as described in the patent /urnished for the 


first time (f practical solution of the probl hii of elec- 


tric “asec lighting for the fi tld POSES of et neral LSE, 
We have heretofore shown that others did not. We 
now wish to show that Brush did: and if we can 
show it, it may afford important, though not indis- 
pensable, aid upon questions of infringement to be 


discussed hereafter. 


We proceed to meet the new centention of appell- 
lees that economical considerations render the Brush 


lamp practically useless. 


To meet it, we experimentally demonstrated that 
the Brush lamp of the patent, with no dash-pot 
attached, was capable of burning satisfactorily in 
the manner described in the patent, and at the same 
time with unusual economical efficiency and practi- 


cal success. 


It isa well-known law of electrical science that 
the amount of work done in any par of a cirenil 
is directly proportioned to theresistance of that part 
of the circuit. This law furnishes a ready and con- 
venient means of determining the economical effi- 
ciency of any particular arrangement of an electric 
lighting circuit where the resistances of the different 
parts of that cirenit are known. Thus, if the pro- 
portional resistance of the are to the resistance of 
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the rest of the circuit be greater in one case than in 
another, it will indicate that in the former case a 
greater proportion of the total amount of work done 
is done in the arc, and consequently the arrange- 
ment gives a greater quantity of light for a given 
expenditure of power, and so is more economical. 
Krom this it follows that the lower the resistance of 
adynamo, other parts of the cireuit remaining the 
same, the more economical will the arrangement be. 


Appellants made full measurements, and have 
furnished full scientifie data respecting all the series 
of demonstrative trials which they have made with 
the lamp of the patent; from which it is a simple 
matter now to pick ont those instances in which the 
lamp was burning under economical conditions. 


To enable the Court to judge for itself what con- 
ditions are economical, and to appreciate the mean- 
ing of the figures that will be introduced at this 
point, showing the percentage of work appearing in 
the are in the -various trials made in the Brush 
lamp, all the instances in the record will be collected 
here in which such percentage.of efficiency in other 
apparatuses Is given or can be determined. 


Prof. Cross, in speaking of the common practice 
prior to the date of Brush’s lamp patent in suit, 
says (4Q., p. 379, fol. 599): 


‘When the voltaic battery was used for elec 
tric lighting, or other purposes, it was and still 
is customary to so arrange the cells that the in- 
ternal and external resistances are approxi-. 
mately equal.”’ 


And later on in the same answer (fol. 600) he 


Says: 


‘*In the case of electric lights, the resistance 
of the are was often less than the resistance of 
the battery.’’ 
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This shows an efficiency of Jess than 50 per cent. 
in the are (obtained by dividing the resistance of 


.the are by the resistance of the whole circuit, inelud- 


ing the are,) as the usual practice when batteries 
were used to prodnce the electric light prior to 
srush, and it was probably considerably less. 


Prof. Cross gives the only specific instance in the 
record of the measurement of an ordinary battery in 
ordinary use. The measurements were made by 
him, and are of the ordinary battery and are light 
apparatus used in the Massachusetts Institute of 
Technology for projections, ete. He says, (Q. 4, p. 


S80. fol. 601.) 


‘*T have found by measurement that, with 

the battery an ordinary (yrove battery of 40 
cells| arranged:-in the customary manner, and 
producing, as ordinarily, a bright electric light 

by means of a Foucault ‘LIN, the resistance of 

the battery is twice the resistance of the are.”’ 
This shows an efficiency OT 58 per Ce nt. in the are 

(calculated as before). 


Prof. Cross then proceeds to give in the same 
answer the only published measurements he has 
been able to find as to relative resistances of are and 
battery at any time. 

In the experiment of Sir Wm. Thompson, the 
battery resistance was 7. ohms, and the are resist- 
ance 5ohms. This shows an efficiency of 38 per 
cent, of the work in the are 

In the experiments of Ayrton and Perry, which 
were somewhat unusual, the battery resistance was 
in one case 12 ohms, in another 16 ohms, and ina 
third 24.4 ohms, and the resistance of the are was 
in the first case 12 ohms, in the second case 20 
ohms, and in the third case 30 ohms. This shows 
an efficiency of 50 per ce ni.. 56 per ce nt... and 5D per 
cent. respectively in the are. 
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In answer to 97 Q., p. 207, Prof. Cross has ex- 
tracted from the report of the Franklin Institute 
Committee, an exhibit in this case, the figures which 
will enable us to determine the economical efficiency 
of the lamp as used by them with the several dyna- 
mos there tested. The percentages are obtained in 
each case by dividing the resistance in ohms of the 
are minus the lamp, by the total resistance in ohms 
of the whole circuit, to wit, the second column by 
the third as it is printed on page 207. This 
shows an efficiency with the large Brush ma- 
chine of 51 per cent. in the are in the first case and 
60 per cent. in the second; with small Brash ar- 
ranged for the low resistance of 1.2 ohms, an 
efficiency of 57 per cent. is shown in the are; with 
the large Wallace machine 30 per cent.; with the 
small Wallace, in the first instance, 35 per cent., 
and in the second, 39 per cent. ; with the Gramme 
machine, in the first instance. 41 per cent., and in 
the second, 31 per ce yl. 

The only other measurement given in the record is 
that given by Mr. Pope, of the efficiency of ap- 
pellees’ lamps, where he says (p. 843) that 76 per 
cent of the work appears in the are and 24 per cent. 
inthe dynamo. This undoubtedly refers to a lamp 
burning in series with other lamps, as they use them 
in practice, and represents the last refinement of 
economy that appellees can reach with all the latest 
improvements of differential helix, ete., and with 
the dash-pot, and the latest forms of dynamos and 
economical conducting devices. 


Returning now to appellants’ tests. In the 
series of demonstrative trials conducted by Prof. 
Cross, the Brush lamp was burned in circuit with a 
Brush dynamo knownas the 9-inchdynamo. Theve- 
sistance of this dynamo was about 2.2 ohms (Cross, 


(J). 104, p. 222). On December 19, 1882 (see Notes of 


Experiments, Cross, p. 938) the are resistance (which 
is obtained by dividing the number of volts by the 
number of amperes, see Cross, Q.) 102, p. 208) was 
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2.1 ohms. Disregarding the resistance of the con- 
necting wires, which was inappreciable, this shows 
Gil efficiency of about +} pret Ct nt. am the aie, The 
lamp was run under substantially these conditions 
for several days under the observation of Prof. 
Morton and Mr. Hicks, and it gave a bright, steady 
and satisfactory light, and operated in the manner 
described in the patent. It was used on those oc 
casions to light the shop and it did soin a thorough- 
ly satisfactory manner (///cks Q. 12, 13, p. 311, and 
Morton, Q. 15, p. 357). 

Again, the lamp was run at various times with 
the Weston dynomo and without extra resistance 
in the leading wires. The resistance of thisdynamo 
was .7 of an ohm (Cross, 104 Q. p. 210.) and the 
resistance of the are about 1 ohm, showing an effi- 
clency of about 5S per ce nt. in the arc, 

Again, the lamp was run with the Franklin Insti- 
tute dynamo adjusted for low resistance. The re- 
sistance of the dynamo when so adjusted was 1.2 
ohms (Cross 309xQ. p. 279). On April 21, 1883, the 
arc resistance during a run of five hours varied from 
about 1.4 ohms to over 2 ohms (Cross, Q. 358-362, 
p. 289). This shows an efficiency of from 54 per cent. 
to 63 per cent. in the are. Under these circum. 
stances the lamp burned well and efficiently and in 
the manner described in the patent (Cross, Q. 362, 
p. 290 and xQ. 379, p. 295). 


‘*362 Q. While the lamp was running with 
the highest are resistance from an hour and 
three-quarters to two hours, as you have said, 
what was the mode of operation as to feeding, 
and what was the character of its performance 
as to merits / 

A. It fed precisely as described in the patent. 
The clamp rarely left the floor, and then rose 
only a very slight distance, a thirty-second of 
an inch, or thereabouts, never touching the 
Stop. It descended to the floor in a minute or 
two. The are was very satisfactory, the light 
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steady and brilliant, comparing in these 
respects very favorably -with some of the 
modern Brush lamps which were burning in an 
adjacent room. The are was a short one, not 
over a thirty-second of an inch in length. 
379xQ. In the experiment referred to in 
your answer to the 357th and following inter 
rogatories, in which you say that you. burned 
the Brush lamp with a resistance nearly double 
that of the machine, the rest of the resistance 
of the circuit being practically zero, did you 
ascertain that the Brush lamp burns well and 
efficiently, notwithstanding the excess of resist- 
ance of the are which I have just mentioned ¢ 


a. 2G.”’ 


Mr. Hicks also witnessed this run and testifies 


about it as follows (p. 310): 


‘*6Q. How long did you see the lamp burn- 
ing on the 2ist of April ¢ 

A. From about eleven o clock in the morning 
till about four in the afternoon, with an inter 
val of about half an hour for lunch, and one o1 
two intervals when we renewed the carbons 
that is to say, trimmed the lamp. 

7 Q. What was the general character of the 
behavior of the lamp on that day ¢ 

A. Good. 

8 Q. Describe briefly the manner of its opera- 
tion ; that is to say, the position normally held 
by the clamp and the disturbances of such posi- 
tion, which occurred, if any, and where they 
occurred ¢ 

A. The normal position of the clamp was 
such that it was held in an angular position 
with one edve resting near the floor. the other 
edge being so held by the lifting finger and the 
lifter that the upper carbon was regularly fed 
downwards toward the lower carbon as they 
burned away, maintaining an are between them 
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of a little less than a sixteenth of an inch ; the 
stop was removed so far away from the clamp 
that it did not touch it during the greater part 
of the day; the carbon rod, with the carbon, 
were raised together by means of the core, the 
lifter and the ring clamp; when the lamp was 
first started the whole vibrated from two to 
three times, and then the ring gradually settled 
until its edge touched the floor, where it re- 
mained in practical contact until we changed 
the carbons or trimmed the lamp; occasionally, 
at long intervals, a piece of carbon would break 
off from the upper. or lower carbon, but the 
clamp was immediately adjusted and then the 
lamp went on working steadily, as before, the 
whole being done automatically by the lamp 
itself, without touching it by my hands.”’ 


This was substantially the way the lamp was run 
at the Franklin Institute from March, 1878, to 
October. ISS]. to light the lecture room. throw proe 
jections, ete., as indicated in the letter of the Insti- 
tute ordering the dynamo and directing its adjust- 
ment (Defendants’ Exhibit Edgerton, No. 2, p. 1072, 
Cross, Q. 6, p. 381). 


Again, the lamp was run successfully at various 
times with the 12-inch Brush dynamo, whose resist- 
ance is about .3 of an ohm (Cross, 104 Q., p. 210). 
On December 19th, 1882 (see Notes of Experiments, 
Cross, p. 939), the are resistance was 1.25 ohms. 
This shows an efficiency of about 80 per cent. in the 
are, 


It was substantially under these conditions, show- 
ing an efficiency of 80 per cent. in the are, that the 
long run of three weeks was made at the Stevens 
Institute in December, 1882, as to which Dr. Mor- 
fon and the witness Donaldson have testified, as re- 
ferred to heretofore (Morton, 202 Q., p. 119, and Q. 
2, p. 353. Donaldson, pp. 176, 177.) 
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Although this proof seemed amply sufficient to 
meet the new contention of appellees, we entered 
upon still another series of experiments directed 
more particularly to the practical capabilities of the 
lamp for ordinary and common use, more particu 
larly with reference to the question of the economy 
of such use, and made several long and continuous 
runs with the lamp under conditions of great 
economical efficiency, to wit, with a large percent 
age of the whole resistance of the circuit in the are. 


These tests were made under the personal super 
vision of Mr. F. A. Davis, master-mechanic at the 
Elizabeth street lighting station of the Brush Elec 
tric Lluminating Company of New York, whose 
ordinary duties there, as he has testified (Q. 2, p. 
297) are to have charge cf the erection of the 
machinery, general care of the same, placing the 
dynamo machines, connecting up and adjusting the 
lamps for use, overseeing the repairs on both 
machines and lamps, ete. This practical mechanic 
was given entire charge of the tests that they miglit 
in every sense of the term bea practical use of the 
lamp, and not open to any refinement of criticism 
in this regard. 

On the 14th day of April a letter of instruction 
was written by Mr. Causlen Browne, of counsel fo 
appellants, to Mr. Daris, which has been put in 
evidence, and is found at page OY2. It is as fol- 
lows: 


‘Boston, April 14th, 1883. 


Mr. F. A. Davis, Electrician. 
Brush Electric Llluminating Co... New York, N. Y. 


Dear Sir: Herewith there will be delivered 
to you a lamp known in the pending suit of 
the Brush Company on the lamp patent, as the 
Hranklin Institute Lamp, except that a new rod 
has been substituted for the old one. 

| wish you, to put this lamp in operation with 
the Franklin Institute Dynamo now at the 
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Elizabeth street station, adjusting the dynamo 
for low resistance, and let the lamp be burned 
in this way for at least six hours every day 
continuously until further advised. 

Please oversee its operation yourself with as 
little interruption as possible, and note in a 
book every irregularity which you observe in 
its operation. 

Note particularly any rising of the clamp 
from the floor occurring at the time of starting 
the lamp, or whenever such rise occurs during 
the burning of the lamp. Note down in your 
book the amount of such rise, the length of time 
before the clamp descends to the floor, and ex- 
actly how the lamp behaves after the clamp 
leaves the floor and before it returns. 

Yours truly, 
CAUSTEN BROWNE.” 


That the lamp might receive a fair trial, Mr. //icks 
replaced with duplicate parts that were new, the 
rod, clamp, and sustaining springs, which were worn 
out in the lamp as it was, the rod being the identical 
rod which had been used at the Franklin Institute. 
and had been bent by the janitor, Donaldson, 
in December, 1881, during the three weeks’ run 
at the Stevens Institute, and further bent by 
shipping, etc. Of this preparation of the lamp for 
the trial, Mr. Hicks has testified in detail, as follows 


(page 40M): 


“1. Q. Do you know anything of certain trials 
of the Franklin Institute Lamp with the Frank- 
lin Institute dynamo, adjusted for low resistance, 
which were made by Mr. Davis, master-mechanic 
of the Brush Electric Liluminating Company, 
at its Elizabeth street station, in this city, be- 
ginning April 23, 1883; and did you have any- 
thing to do with such trials ‘ 

A. I do know about such trials referred to in 
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the question ; and [ did have something to do 
with making preparations for such trials. 
2. Q. What did vou do or assist in doing by 


way of such preparations, and on what day was 


it, and who was with you 4 

A. Previous to the 2Ist of April, 1883, a few 
days before that date, | caused a new carbon 
holding rod to be made and put into the Frank 
lin Institute lamp, and also a new ring-clamp. 
lL had the Franklin Institute dynamo placed in 
position and connected by wires to. the Frank. 
lin Institute lamp, and aided in starting 
the lamp, and observed its operation with 
sald dynamo, for one day, the 21st day of 
April, 1883; Professor Cross, Mr. Kenyon and 
Mr. Davis were present, and occasionally others 
(unknown to me personally); [ also had new 
springs put into the lamp before using it upon 
April 21st. 

3 Q. What was the occasion for having this 
new rod, clamp and springs / 

A. The old rod belonging to the lamp had been 
badly bent and injured from traveling to Boston 
and back ; the old springs had apparently lost 
their lifting power, and the new clamp was of 
course, fitted to the new rod; the old rod also 
had become very rough and uneven, in fact 
practically worn out. 

4 Q. Did you also make any provision for in 
suring electrical connection of the upper carbon 
rod with its lower bearing. If so, what did you 
do, and how did you learn that such an expedi 
ent was suitable for the purpose 4 

A. | made provision for electrical connection 
between the frame which contained the lowe 
bearing, and the carbon-holder ; such provision 
was well known in the art previous to the con- 
struction of the Franklin Institute lamp, an ex 
ample of which may be seen substantially in 
the Slater & Watson English patent ; the pro 
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vision. mean is a wire connecting the frame 
of the lamp directly to the carbon-holder. 

5 Q. The conditions you liave described being 
prepared for the burning of the lamp, you say 
you observed its operations on the 21st day of 
April, 1883; Mr. Davis was not placed in charge 
of the trial on that day, was he? 

A. Not during the day; I placed him in 
charge when I left at night.” 


Mr. Davis began running the lamp on Monday, 
April 2d, 1883, and continued throughout the week. 
The behavior of the lamp was carefully and con- 
stantly guarded by Mr. Davis, particularly with 
reference to the movements of the clamp, and was 
noted from time to time; the measurements of 
electro-motive force, of current strength, of speed 
of the dynamo were made at intervals and noted. 
The length of are aiso was estimated from time to 
time and noted. 

The original notes have been put in evidence by 
appellants and marked ‘*Complainant’s Exhibit 
Record of Davis’ Experiments,’’ and are printed at 
page 992. 

The full data, to wit, the amperes and volts, there 
given, enable nus to determine the resistance of the 
are from time to time, and thereby the economical 
efficiency of the lamp during the run. 

Dr. Morton has done this figuring in answer to 
10 Q., page 355. 

During this first week's run, the resistance of the 
dynamo, which was the Franklin Institute dynamo 
adjusted for low resistance (see Davis’ Notes, 
page 992, and Daris Q. 5 and 6, page 298), was 1.2 
ohms. The are resistance varied from .65 of an ohm 
to 1.4 ohms, averaging about 1 ohm. This shows 
an efficiency of from 35 to 53 per cent. in-the are, 
averaging about 45 per ren?f. During this week the 
are was very short, and a little trouble was experi- 
enced by the heating now and then of the dynamo, 
so that Mr. Davis stopped the tests occasionally to 
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allow it to cool. This, he states, was from his over- 
caution, as he knew the machine was an old one, 
and from its appearance thought it had been over 


heated before. and therefore would be more liable 


to such an accident a second time. (Page 1000.) 
To overcome this difficulty, such as it was, the sus 
taining springs marked c¢, in the drawings of the 
patent, were stiffened slightly until their lower ends, 
which had been 4 of an inch above the floor during 
the first week, were now raised to 4$ of an inch 
above the floor. This was a mere matter of adjust- 
ment known to the skilled user (Daris 24-28, page 
300): the effect of this was at once to increase the 
length and consequently the resistance of the are, 
whereby a lesser amount than before of work would 
be wasted in the coils of the machine and therefore 
there would be less heating there, and at the same 
time more work done in the are and a greater pet 
centage of efficiency. This is shown to have been 
the result by the measurements that were made and 
recorded during this second week’s run, which oc 
curred on April 30,and May 1 and 2. Mr. Davis has 
headed the runs of this second week, “ Ist Continu- 
ous Day,” ‘* 2d Continuous Day,” ete., because the 
lamp was made to run uninterruptedly, through din- 
ner hour and all, 9 bours the first day, 10 hours the 
second, and 11 hours the third. The resistance of 
the dynamo was thesame as before, to wit, 1.2 ohms. 
The resistance of the are varied from 1.53 ohms to 
2.35 ohms, averaging about 2 olims. This shows an 
efficiency in the are of from 55 to 66 per cent... aver- 
aging about 62 per cent. Nolamp is ever called upon 
in practice to stand a severer strain than was this 
continuous run on three successive days of from % 
to 11 hours’ duration each, without a hand being 


put to the lamp from morning to night, except to. 


replace burned carbons. The economical efficiency 
of the lamp was high, its behavior excellent, and 
its operation was that of an equilibrium lamp with 
the clamp constantly on the floor, and feeding as 
described in the patent. 


des 
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Mr. Davis’ notes of these first nine days contain 
full memoranda of how the lamp was behaving from 
time to time. In addition, he has testified as fol- 
lows (page 300): 


‘29 Q. In your notes describing the kind of 
light given out by this lamp, you speak of it 
sometimes as ‘good,’ sometimes as ‘ fair,’ some- 
times ‘fine’; do you mean the same thing or 
different things by these different words, and 
what in fact was the character of the light given 
by the lamp as run by you from day to day ? 

A. The words used, as ‘fair,’ ‘good’ and 
‘fine, were degrees of comparison, as they are 
written ; ‘good’ would represent a commercial 
light, ‘fine’, above, and ‘fair’, below that 
standard 

ol) (). Are these degrees of perfection of the 
light kKnownin your experience in the practical 
burning of other lamps, that is to say, that 
other lamps in commercial use will vary some- 
what from time to time in the degree of the 
light they give out ‘ 

A. I don’t exactly understand that. 

31 Q. I wish to know whether the variation 
of degree of light between cood and fair and 
fine which you observed in the case of the 
Franklin Institute lamp in a variation peculiar 
to that lamp, or is one which may be observed 
in other lamps in commercial use ¢ 

A. The variations of light, as noted in this 
trial, are incidental to allare lamps that I have 
observed. 

32 Y. Asa whole, taking the operation of the 
Institute lamp-as you have observed it through 
the seven or eight days recorded in your notes, 
how did the light given out by the lamp com. 
pare in brightness and in steadiness with the 
light given out by commercial are lamps of the 
present day ? 

A. In steadiness of burning, it was better than 
the average; as tothe degree of light, I con- 
sider it an average commercial light.’’ 
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Mr. Davis’ notes also contain memoranda of the 
movements of the clamp and how it operated to 
bring about the feeding of the upper carbon rod, 
and in addition he has testified as follows, p. 301: 


‘*33 Q. During any of your trials of this lamp, 
was the clamp drawn suddenly or violently up 
against the stop / 

A. | did not observe it. 


37 (). Several witnesses for the defendants 
testifying to observations of an alleged dupli. 
cate of the Franklin Institute lamp, say that 
the normal position of the clamp was in contact 
with the stop; how did you find the fact to be 
as to the normal position of the clamp ; 

A. From all observations made by me on this 
trial the normal position of the clamp was on 
the floor or so near it that there was hardly a 
distinction. 

38 Q. One witness for the defendants says, 
‘the clamp would fall suddenly fromthe stop 
to the table like any other unimpeded falling 
body -* did you see any thing of that kind / 

A. I did not. 

39 @. Another witness for the defendants 
says, ‘The feeding of the carbon was effeeted 
by a jerking movement, which oceurred at in 
tervals of one or two minutes, upon which 
occasion the core dropped suddenly under the 
influence of gravity: but before the clamp 
reached the lower stop, the core was caught by 
the sndden increase in the magnetic force and 
pulled up again into thesame positionas before; 
at each repetition of this operation, the carbon- 
holder or rod was jarred or shaken downward 
through the ring clamp a sufficient distance to 
accomplish the feeding, and thus reduce the 
length of the are;’ did you see any such feed- 
ing as that during the eight days that you ran 
the lamp ‘ 
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A. I didn’t observe any.” 


The lamp was subsequently run by Mr. Davis 
with the 12-inch Brush machine, under instructions 
from Mr. Browne ( Daris, 78 and 79 Q., p. 346). 

This run, as the notes show (p. 1006), occurred 
on May 9th and May 10th last. The lamp burned 
seven hours and a half the first day continuously, 
and ten hours continuously the second day. The 
resistance of the dynamo, as we have seen before, 
was .3ofanohm. The resistance of theare varied 
from .95 of an ohm to two ohms, averaging through 
out the run about 1.75 ohms. This shows an 
efficiency in the are from 74 per cent. to 86 per cent., 
with an average efficiency of 84 per cent. in the 
are. The lamp bnrned steadily, gave a_ bright, 
steady light, and fed with the clamp on the floor as 
described in the patent, and all under a very high 
degree of economical efficiency. This line of ex 
periments shows a higher efficiency than that 
claimed by appellees for their own lam ps, with all 
the modern improvements and burned in series 
(which adds greatly to the economy)—an efficiency 
of 76 per cent. in the arc, being the final figure 
given by Mr. Pope for appellees lamp _ (Pope, 
p. 843-844). 

Astothe satisfactory behavior of the lamp the 
notes of Mr. Davis are conclusive. In addition he 
has testified as follows (p. 302). | 

**42Q. Did you have any trouble from heat 
ing of the coils? 

A. I did not. 

43 Q. Was this 12-inch Brush machine the 
same 12-inch Brush with which Professor 
Cross tried the lamp at the Elizabeth street 
station / 

A. It was. 

44 .. How did the steadiness and brightness 
of the light during these trials with the 12-inch 

Brush compare with its steadiness and bright- 
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ness during the trials you have described with 
the Franklin Institute dynamo / 

A. The machine and lamp behaved well—- 
good light, steady and bright ; I think that, on 
the whole, it was better with the 12-inch Brush ; 
there was hardly any difference.”’ 


Mr. Davis was asked in cross-examination (xQ. 
76. p. 306) : 


re Do you not know that you can take one 
single lamp, which, from defects in its construc 
tion, you couldn't sell to the public, or use as 
the ordinary are lights which are in general 
use to-day are used, and yet youcan make that 
light burn very well, burning it alone, by care- 
ful nursing and adjustment ?” 


to which he answered: 


— | could only do so for a few minutes.” 


and again (69xQ., p. 305): 


‘*69xQ. Did your experiments show that the -_—-*F 
lamp was adapted and intended to be burned 
with a low resistance dynamo?’ 


to which he answered : 


‘“My experiments went to show, and did 
show, that the lamp as burned by me witha 
low resistance machine, gave a fair, average, 
merchantable light.’ 


And this is the only conclusion that can be drawn 
from these trials, and as to this conclusion the 
trials amount to a demonstration. The lamp not 
only works well with dynamos of such low resist- 
ance as to make it an economically efficient lamp, - 
but it gives a bright and steady light that compares ‘ 
favorably with the commercial lights In use every 
day, so that Mr. Davis, whose duty it is to test and 
repair and keep up to the standard the lamps that 
go out of the Elizabeth street station into the stores 
and public streets and parks of our city, after closely 
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observing this lamp of the patent during nearly two 
weeks continuous. burning, said, comparing it with 
the commercial arc lamps of to-day : 


** In steadiness of burning it was better than 
the are rage . aes lo lhe ae ie of light, / COT - 
sider it an average commercial light.” 


The appellees have made an attack upon the ac- 
curacy of the observations made by Mr. Davis, 
hoping thereby, perchance, to cast discredit upon 
the otherwise unanswerable case that Mr. Davis’ 
trials have been made out in favor of the Brush 
lamp of the patent. 

The attack was made through Mr. Wes/ow, and is 
found in his answer to Q. 15, page 833. 

He is asked if he finds any statements in Mr. 
Davis notes which appear to be inconsistent with 
known facts, and he answers by specifying three 
several instances in which, he says, the measure- 
ments given cannot all be correct, if one set is true, 
the other is false ; and bv criticising the statement 
which occasionally appears in the notes, that the 
are was formed without the clamp rising from the 
tloor, and ending by stating generally that the notes 
indicate that the machine was working under forced 
conditions which could not be maintained in prac- 
tical electric lighting. 

Taking up first the matter of the are being formed 
without the clamp being lifted from the floor, and 
Mr. Weston’s statement that such a thing is impos- 
sible, it is to be noted that the occasional entries in 
Mr. Davis’ notes, ‘‘clamp did not leave floor,”’ 
‘‘clamp not lifted from floor,”’ ete., ete., evidently 
mean, not that the clamp was not tilted into an 
angular biting position so as to grasp the rod, but 
that being so tilted and having so grasped the rod, 
its /ower edge did not leave the floor, its lower edge 
was not lifted from the floor. This is what the en- 
try means and whatit says. The same phraseology 
is used with the same meaning by Prof. Cross in 
his notes, and the same fact frequently noted, that 
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theare was formed without the clamp being lifted 
from the floor. and when cross-examined as to this, 


Prof () ross testified As follows (320xQ)., }). “Pm )) : 


320xQ. Pages 22 and 238, your notes state 
that the are formed but that the clamp did not 
leave the floor: is that correct / 

A. It is. In the cases in which | have made 
this statement I watched the clamp and could 
not see that the edge farthest away from the 
lifter was perceptibly raised from the floor when 
theare was formed. In these cases the are was 
very short, and the slight effect when the clamp 
impinged angularly upon the carbon-holder 
was sufficient to give the slight separation 


needed to form the are.’ 


Mr. Davis did not mean that the clamp lay feat 
and horizontal on the floor, and still the are was 
formed. That would be an impossibility ; first, 
because there would be nothing to raise the ppper 
carbon out of contact with the lower: and secondly, 
because, if any current were passing such as would 
form an arc, the magnetism would draw the core up 
and necessarily tilt the clamp. But this movement 
of tilting of the clamp and gripping of the rod might 
readily enough shift the rod slightly sidewise or 
raise it slightly, or both together, sufficient to form 
a short are without the lower edge of the clamp 
visibly rising out of contact with the floor. That 
this does happen sometimes, as a matter of fact, 
disposes of any theories Mr. Weston may have on 
the subject 

lt is to be observed, again, that in every instance 
in which this is recorded as happening, the dynamo 
was being started with a closed circuit, so that the 
current, beginning very low, gradually and slowly 
worked up to its maximum, the are having mean 
time been gently formed, very short at first, in the 
manner deseribed in Mr. Davis’ notes, and the car- 
bon points burning away as fast as the current in- 
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creased in strength, sothat the are reached its maxi- 
mum length when the current was full, from which 
condition of affairs it would result that there might 
readily be an are formed from the start, and main 
tained, of gradually increasing length as the current 
rose, without the lower edge of the clamp once 
rising entirely out of contact with the floor. 

Prof. Cross has further disposed of this objection 
of Mr. Weston’s as follows: (Q. 8, p. 382.) (The 
reference in the question to defendants’ testimony 


is to page 833 of the record here.) 


‘*Mr. Weston also refers toa statement of 
Mr. Davis that the are was formed when the 
clamp did not leave the floor, and says that un- 
der these circumstances the carbons were cer- 
tainly not lifted sv that po are was formed, the 
carbous merely becoming incandescent from the 
passage of the current throngh their points 
of contact. It is manifestly absurd to suppose 
that any one familiar with electric are lights 
could for «a moment mistake the red glow 
produced by incandescence when the carbons 
are in contact with the brilliant white elee- 
tric arc. Moreover, the measurements that Mr. 
Davis gives in connection with this statement 
show beyond all possibility of doubt that il 
clear and distinet electric are was formed be- 
cause, if the carbons were in contact the 
strength of the current would necessarily have 
been far greater than 17, amperes. Mr. Weston, 
however, is entirely wrong in assuming that it 
is impossible for an are to be formed while the 
lower edge of the inclined clamp remains in con- 
tact with the floor. I have on several occasions 
previous to the experiments of Mr. Davis, seen 
the are formed when | could not perceive that 
the lower edge of the clamp had left the floor at 
all. Apparently, in this case, the impingement of 
the upper edge of the clamp against the carbon- 
holder raised or moved the holder and upper 
carbon so as to very slightly separate the Car- 
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bons. A short are was then formed which 
immediately lengthened by the burning away 


of the carbons.’ 


And in ecross-examination Prof. Cvoss testifies 


further. “is follows (}). hs ) * 


‘22xQ). Please explain a little more fully 
how the are could be formed, the lower edge of 
the clamp resting on the floor, by the impinge 
ment of the upper edge of the clamp against the 
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carbon-holder, as stated at the end of your an- 


swer elghth / 


A. I made this statement as to the simplest \ 
explanation that suggested itself to me of a | 
phenomenon which | had occasionally observed | 
and noted, but whose cause | had not investi ) 
gated : there is a little jar of the carbon-holder ‘ = 


and carbon produced when the clamp firststrikes 
it as the clamp is lifted by the core. If the 
carbons were somewhat pointed or if they were 


not exactly in line, so that they were merely in : “> . 
contact at a few points of their edges, the ef- 
fect of this jar might very easily cause the | 
slight separation I have mentioned, and cause 
the arc To be produced, evel if the lower edge 
of the clamp remained in contact with the floor : 
23xQ. Then did you understand what Mr. | 
Davis meant was that the are was formed when 
the clamp had partly but not wholly left the | 
floor ¢ { 
A. I did: that is, | understood him to mean : 
that one edge of the clamp was lifted, but that 
the lower edge still touched the floor.”’ f 
As to the other specific criticisms made by Mr. re 


Weston, where he criticises the lengths of arc, ete.. 
noted by Mr. Davis, it is to be remarked that the. 


revolutions of the dynamo were counted in the 
usual way ( Davis, Q. 2, p. 376), and cannot be, and | 
are not, disputed; that the amperes were noted | 
down from the reading of an index-finger of the 


—- 
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same instrument throughout the runs ( Daris, Q. 2, 
p. 376), and cannot be disputed ; that the volts were 
noted down from the reading of an index-finger of 
the same instrument throuchout the runs ( Daris. 
(). 2, p. 376), and cannot be disputed. These meas- 
firements were all made by scientific instruments, 
and Mr. Davis merely noted down consecutively 
what the various instruments read off to him, and 
the measurements must be accepted as accurate, as 
hearly so as the scientific instruments of the day 
can be made to work. 

It is to be observed that we make no use whatso 
ever in our present argument of any other results 
of Mr. Davis’ experiments than the measurements 
of volts and amperes, it being a matter utterly im 
material to any proposition appellants have to 
maintain in this case, what the /ength of are was, 
either generally or at any special time, in Mr. 
Davis experiments ; and, therefore, for all the pur. 
poses for which Mr. Davis’ experiments were under- 
taken. or for which his results are now used, it is 
entirely immaterial whether the lengths of are noted 
are accurately noted or not 

It is to be further remarked that Mr. Weston'’s 
<*] iticisims, carefully considered, have cf do only \A ith 
this matter of the lengths of are noted in different 
connections. He considers together the volts and 
amperes and speed noted in one place, and the volts 
and amperes and speed noted in another place, and 
he says, ‘The lengths of are ought to be the same 
in these two cases, but I find them noted as differ. 
ent The notes are bad sig 

If there had been no measurements given in 
thirty-seconds or other fractions of an inch. as the 
lengths of the are at different times, Mr. Weston 
would have had no criticisms to make. 

Mr. Daris has explained that he made these 
measurements of the lengths of the are frem time 
to time by the eye, and as nearly as he could judge 
of it, down to sixteenths and thirty-seconds of an 
inch (Q. 4, p. 376). 
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Prof. Cross has dealt fully with this general 
criticism made b'y Mr. Weston, and leaves him no 
ground to stand on. He testified as follows (Q. 8, 


‘> . . 
}). eZ ): 


‘I do not tind anything in Mr. Davis’ testi- 


mony which is inconsistent with known facts 


[ will consider the specific results which Mr. 
Weston cites in his 9th answer, page 10, Inthe 
first results which he quotes from Mr. Davis, 
the number of revolutions of the dynamo, the 
electro-motive force and the current are stated 
to be the same at times over six hours apart, 
while in one case the length of the are is given 
as being »'s of an inch and in the other case 

The seeming discrepancy referred to by Mr. 
Weston is very easily explained and undoubt- 
edly exists only in appearance. 

The resistance of the are ,y of an inch in 
length would be a little greater (other things 
remaining the same) than that of an are “5 of 
an inch, but not by any means double, and the 
current which would flow in the latter case 
would be somewhat, but not necessarily much, 
longer than in the former case. A very little 
difference in the amount of ash present or a 
slight difference in the constitution of the ear- 
bon will often cause as great a variation in the 
resistance of an are as is produced by increas- 
ing the length from ,', to - of an inch. 

[It is well known, however, that the measure- 
ment of the length of an are by the eye alone, 
especially when short ares are employed, is 
merely an approximation and the position of 
the are at one or another point of the carbons 
might cause an apparent difference of as much 
as sly of an inch. 

The measurements of current and electro-mo- 
tive force as given cannot be practically in error, 
since they are simply index reading taken from 
the measuring instruments. 

It seems to me that a very natural, simple 


b 
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and entirely sufficient explanation of the point 
under consideration is that Mr. Davis habitu- 
ally measured only in sixteenths and thirty- 
seconds of an inch, sometimes appending a 
plus or minus sign. ‘The are was very probably 


bi somewhere between ., and ,, of an Inch in 
: both cases, and at one time he judged its length 
. to be nearer to ,, of an inch and at the other 
time he thought it nearer to _ else the 
difference in the amount of ash present might 
have caused the difference. Such seeming dis 
crepancies are constantly occurring in all meas- 
urement with the electric are. In the other 
measurements referred to by Mr. Weston, on 
pure 11, I do not see even an adppearance of dis 
) crepancy. The electro-motive force was meas. 
ured between the carbons of the lamps, and 
other things being tie same, was necessarily 
greater with a longer are, as Mr. Davis found it 
to be. Also the resistance of the longer are 
hn was somewhat greate! | have caleulated the 
resistances of the arcs from the measurements 
given, and find them to be 3, of an ohm for 
the . inch are, and ,*% of an ohm for the 44 
inch are. 

The increased resistance would of course ne- 
cessitate a somewhat greater speed to produce 
the same current. That is exactly what Mr. 
Davis observations show io have occurred, 
Both of these results occurred during the earlier 
days of his trials. I do not see any evidence 
in the figures quoted by Mr. Weston to show 
that the machine was working under forced 
conditions or under conditions that could not 

~ practically be maintained.” 


In regard to the general criticism of Mr. Weston 
that the machine was working, as it seemed to him, 
under forced conditions, Prof. Cross, as we have 
just seen, does not agree with him, nor does Mr. 
Davis himself, who is a practical operator of are 
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lights, and has the management of a large lighting 
center and of many machines operating commercial 
circuits day and night. It isto be noted that Mr. 
Weston, in making these criticisms, confines his 
attention to the first week of Mr. Davis’ run; and 
if he means by foreed conditions that the condi- 
tions were stich that the dynamo would heat, he is 
right, for the dynamo did heat occasionally toward 
the end of that week, although not seriously 
a fact which merely showed that the lamp was not 
exactly adjusted for the current that the machine 
was producing, and an evil which was corrected by 
adjusting the sustaining springs with their lower 
ends ,’, of an inch higher, thereby at the same time 
increasing the economical efficiency of the lamp from 
an average of about 45 per cen?f. of work done in the 
are during the first week, to an average of about 62 
per cent. thereafter. Mr. Weston has said nothing 
about the conditions @//er this change was made. 
Undoubtedly he finds nothing to criticise. If Mr. 
Weston finds in the measurements recorded during 
that first week, an indication that the machine was 
working under forced conditions, meaning condi- 
tions that would cause it to heat, he has furnished 
us with unexpected proof of the accuracy of those 
measurements, | 

After appellents’ reply to appellees’ proofs in 
rebutter had been closed, appellees called Mr. Pope 
and through him substantially reiterated the charges 
made by Mr. Weston against the accuracy of Mr. 
Davis’ notes, both as to the matter of the are being 
formed without the lower edge of the clamp appar- 
ently rising from the floor, and as to the variations 
in the measurements, from time to time with a con- 
stant are length noted (Pope, Q. 10, p. 855). 


Both subjects have been sufficiently disposed 


of already. We will only add, with reference to ° 


the latter, that Mr. Pope’s whole argument pro- 
ceeds upon an assumption that is false in fact. He 
assumes that the resistance of the arc varies only 


= 
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with the variations of the /engfh of are, constant 
when that is constant, etc. And so in the tabulated 
exhibit which he has prepared and appellees have 
put in evidence for the purpose of impeaching Mr. 
Davis’ notes, he has headed the column which con 
tains the measurements of the length of are, with 
the letter R, meaning resistance of the are. 

Now it is the fact that mere length of are is only 
one of many factors whose variations cause 
variations in the resistance of the arc, and hence the 
constancy of the length of are (assuming now that 
it was absolutely constant in length, down to the 
thousandths part of an inch, when it is noted in the 
notes as of the same length), far from being proof of 
the constancy of the resistance of the arc, as Mr. Pope 
ASSUMES, is scarcely md pre sumptive indication of 
such constancy. Some of the many coexisting fac- 
tors of the resistance of the are are the width of the 
are, the amount and character of the mass of 
white-hot particles in the arc, the strength of eur- 
rent flowing through the are, ete.. which factors 
vary with the varying substance of the electrodes 
and the varying shape of their opposed points and 
the varying path the are takes between the points, 
whether diagonal or vertical, ete., and the varying 
shape of the bridge it forms. A draft of air will 
bow the are sideways and increase the resistance, 
or perhaps.make it flame and greatly decrease its 
resistance. A knob of carbon built up on the 
negative electrode, and having its neck gradually 
consumed beneath it and becoming thinner and 
thinner, will substantially increase the resistance of 
the cireuit. A softer spot in the carbons working into 
the are will often reduce its resistance one-half fora 
constant length of are. An unusually hard bit of 
carbon will resist vaporization and unsettle prevail- 
ing conditions. These are substantial factors in the 
operation of any are lamp, and are ever present, 
and are ever varying and produce constant and 
substantial changes in the resistance of the are and 
so of the circuit. They are the factors whose pres- 
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ence in an are lamp makes ‘‘continuous regula- 
tion’’ a necessity. Mr. Pope’s argument, like Mr. 
Weston’s, assumes that these factors did not enter 
into the operation of the Franklin Institute lamp 
when Mr. Davis was observing it and noting the 
conditions under which it was operating. 

Mr. Weston has testified that homogeneous car 
bons have never yet been made, and all appellees’ 
experts and appellants’ alike agree in considering 
the carbons and their lack of homogeneity as ever 
present and all important factors In the operation of 
an are lamp. Says Mr. Weston (fol. 1238, p. 773); 


‘*Any variation in the purity or structure of 
the carbons necessarily affects the resistance of 


the arel’ 


adding that these variations manifest themselves 
in the working of the lamp and are sources of much 
annoyance at all times. As to thelr extent and Im 
portance and variety and frequency, and as to 
the results they produce, we refer the Court to Mr. 
Weston’s answer 280, p. 825, and .Mr. Pope's 
answers 98 and 99, fols. 1074, 1075, p. 674, 675. 

This completely disposes of Mr. Pope's criticisms ° 
and Mr. Weston’s as well. Says Prof. Cross, (fol. 
606, p. 383): “Such seeming discrepancies 
are constantly occurring in all measurements 
with the electric are.” The Court will accept this 
statement of fact trom a skilled electrician and u})- 
preciate its force. 

[In conclusion of this subject, the attention of the 
Court is again called to the fact that Mr. Davis's ex- 
periments were undertaken solely to demonstrate 
that the Brush lamp of the patent without a dash- 
pot would operate with practical success in the man- 
ner described in the patent and give a good mer- 
chantable light, while operating under conditions’ 
incident to commercial use and with practical 
economy. Mr. Davis’ measurements of any kind 
have only been made use of to show the actual 
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economy Of the conditions under which the lamp 
operated, the ampere sand rolls noted from time to 
time furnishing the full data for this purpose as 
seen above. Appellees’ criticisms, therefore, have 
nothing to do with our present argument, except so 
far as they cend to show that the measurements of 
amperes and rolls as noted by Mr. Davis are unreli- 
able. and as to this we submit that the attack has 
signally failed. 

Krom all these Various measurements of the effici- 
ency of the Brush and other apparatus it will be 
seen that the Appellants tests have demonstrated 
lhat hhie /}) “Ushi lamp of fhe patent ix (iii PINs - 
nently f ‘onomical lamp lo-day and mas so at 
Lhe date of lhe pate ne. while operating aL lhe 
manner described in the pat nt, and giving a good, 


she adi and brilliant CODTTL Asse reial liaght. 


In considering this question of the economical ef- 
ficiency of the Brush lamp of the patent, the com- 
parison is properly made with the systems of are 
lighting in existence at the date of the patent, and 
with gas, calcium lights, ete., giving the same light- 
ing effect at that time. No svstem of series or other 
multiple are lighting existed at the date of the 
Brush patent, either in this country or abroad, on 
paper or in the market. Series and other multiple 
lighting was a step in advance, economically and 
otherwise, taken after Mr. Brush’s invention of the 
single lamp, and after his patent for the same had 
been published to the world. 

Making this comparison first between the results 
obtained with the Brush lamp of the patent, and 
such measurements as are found in the records in 
this case of the efficiency of are lighting appara- 
tuses in use at or before the date of the patent, we 
find that the ares supplied by balferies (which would 
cover almost the entire commercial and experimen 
tal use of are lights up to the last decade, and which 
would cover a large percentage of the single light- 
ing in existence at the present day, particularly in 


404 


lecture rooms and laboratories) showed customarily 
and usually an efficiency of less than 50 per cent, 
in the are, the specific instance of a commonly used 
apparatus cited by Prof. Cross where the Foucault 
lamp was used showing an efficiency of 33 per cent. 
only in the are. 

The data in the record regarding the efficiency of 
ares supplied by dynamos at the date of the Brush 
patent, are meagre. Prof. Cross testifies that the 
same law of the equalization of resistance within 
and without the generator, existed in the early dy- 
namos prior to 1878, that existed then and exists 
now in relation to batteries (Cross, Q. 4, p. 379-381, 
and citations there made). This indicates a lower 
efficiency in the are than 50 per cent of the total 
work done in the circuit. The same conclusion may 
be drawn from the measurements given by the gen- 
tlemen who conducted the experiments for the 
Franklin Institute in 1877. These show an effici 
ency with the Gramme machine (the first of the mo- 
dern dynamos and the great French machine) of 
from 41 per cent to ol per cent. in the are, an eco 
nomical efficiency which was highly commended in 
the official report, and with the Wallace machines 
(the only early American manufacturers in the 
market) an efficiency of from 30 per cent. to 39 pe 
cent, This efficiency was viewed with satisfaction 
in the Fall of 1877. 

In contrast with this, the Brush lamp of the pat- 
ent shows an efficiency varying, when adjustments 
are properly made, from 55 per cent. to 86 per cent. 
of work appearing in the arc; averaging 62 per cent., 
with a dynamo built and in use prior to the date of 
the patent, in tests made by the appellants here 
in; and 57 per cent. with the same dynamo in tests 
made proir to the date of the patent by disinterested 
scientifie investigators ; and averaging 84 per cenf.,* 
with the 12-inch Brush dynamo heretofore referred 
to in tests made by the appellants herein. 

These figures, so far from showing the economic 
worthlessness of Mr. Brush’s invention, give some 
idea of its great economic value, 
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As perhaps the best commentary on the figures and 
percentages given above, showing their bearing and 
significance, we will here quote from the testimony 
of Mr. Weston, given in appellees’ testimony in 
rebutter, and found on pages 829 and 830, bearing 
in mind that the illustrative figures he gives have 
no reference to any specific apparatuses or to any 
economic value or want of value resulting from 
their absolute amount, but are merely hypothetical 
percentages, one much greater than the other (pp. 
RYO) R30). (). fi): 


‘Inasystem of electric lighting it is highly 
important thatas much as possible of the power 
actually applied to the machine should appear 
in the are, and as little as possible in other 
parts of the circuit ; hence it isextremely desir- 
able that the resistance of the machine be made 
as small as it possibly can be. Thisarises from 
the fact that the power absorbed in any part of 
the circuit is directly proportionate to the resist- 
ance of that part of the cirenit. Now if the 
resistance of the machine be equal to the re- 
sistance of the lamp, then one-half of the power 
actually applied to the machine will be wasted 
and will appear as heat in the coil of the 
machine, and the other half will appear in the 
external circuit including the lamp. If, on the 
other hand, the resistance of the machine be 
one-tenth that of the other parts of the cireuit, 
then only one-tenth of the power actually ap- 
plied to the machine will be wasted in the 
machine itself, and the remaining nine-tenths 
will be available for use in the working in the 
external circuit, and we shall have much more 
light per horse-power in the latter case than in 
the former. An efficient lamp is a lamp in 
which the maximum amount of power can be 
converted into light with a minimum loss in the 
machine or other parts of the cireuit; and if 
upon trial of two lamps upon a given machine, 
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one works smoothly and regularly and main 
tuins an are in which nine-tenths of the power 
applied to the machine appears, and upon sub 
stituting the other lamps in which it Is neces 
sary to add resistance until only : of Powel 
applied to the machine appears in the are, then 
it may be truly said that the latter form of 
lamp is a very inefficient form of lamp, and one 
that could not be commercially and suecessfnlly 


used for electri lighting. - 


As to the comparative efficiency and econony Ol 
the Brush lamp of the patent when burned singthy, 
and (us ©) calelum lights or other means of i}durm 
nation known at the date of the patent, other than 
the are lheht itself. and viving the same hghting 
effe [, We hh: ve exnamin (| severn”| experts \\ I } have 
testified as follows: 

Prof. Cross, first speaking of the economical re 
quirements f the art In 1878 as contrasted with 
the economical requirements to-day (referring to 


series lighting restined (7) A>): 


*260xQ. Coming now to the question of the 
conditions which it is necessary for an are light 
to fulhl in order to be commercially successfui, 

» you will, | presume, agree that if the structure 
of the lamp involves a waste of power in order to 
make it burn steadily, to so great an extent that 
ihe expense of running the lamp would make it 
impossible to compete successfully with othe) 
modes of illumination, such a lamp would not 
be called a commercially practical lamp, and 
therefore | assume that when you state that 
your experiments convinced you that the Brush 
lamp of the patent in its original form fulfilled 
the requirements of a successful commercial 
lamp, you took into consideration the question 
f economy, as well as the steadiness of the are: 


Is MY assumption correct ¢ 


» ¢ 
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A. In forming my opinion on the matter re- 
ferred to, I did not overlook the question of 
economy as concerned in the commercial value 
of an electric lamp. Of course, the smaller the 
waste of electrical energy, other things remain- 
ing the same, the greater will be the commercial 
value of such alamp. On the other hand, in cer- 
tain cases of illumination by electricity, as when, 
for example, only a single lamp is to be run in 
connection with a machine, an amount of waste 
would be and has been commercially allowed 
very considerably greater than if a large num- 
ber of lights were to be run, as, for example, in 
street-lighting. And, in many cases, the great 
and manifest advantages of illumination by 
electricity might counterbalance a considerable 
waste. As | have said in my direct examina- 
tion, in the past few years great advances have 
been made in reducing the amount of energy 
wasted in the dynamo-machine, so that a loss 
which would have been allowable six years ago 
would not be allowable to day | would not be 
understood as implying in what I have just said 
that the Brush lamp in question cannot be run 
with a machine involving so httle loss of energy 
as to allow of its actual use in certain cases. 


even now. 


Prof. Cyrus F. Brackett, Professor of Physies in 
the College of New Jersey, in Princeton, New Jer- 


testified on this subject as follows (p. 349): 


‘*5@. Will you consider such a lamp as the 
Franklin Institute lamp, burning at the date of 
the original Brush patent (May, 1878), with the 
Franklin Institute dynamo adjusted either for 
high resistance (5 ohms and a fraction) or for 
low resistance (1 ohm and a fraction), and say 
what is your opinion as to the commercial value 
of such a lamp, as compared with practical 
modes of illumination, then in use in this coun- 
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try, as it respects the question of economy of 
such use of the Brush lamp in comparison with 
such other known modes of illumination / 

A. Whichever way the dynamo might be 
joined, the use of it, together with the lamp, 
must be regarded as an economical suecess, 
when compared with any other known mode of 
producing an equal illumination at the date in | 
question it would then have been very dliffi- 
cult, otherwise, to produce an illumination 
equal in intensity to that of the are light; and 
there was at that timea demand for such illumti- 
nation, The lamps which were Known in our 
laboratories and teehnical schools, and had 
been so known for some years, while sufficient 
for their purposes, were both complicated and 
expensive, and required special skill for their 
successful operation, and were hence totally un 
fit for popular use. I refer to the Serrin and 
Foucault-Duboseq lamps. 


On cross-examination he testified as follows (p. 
SOL): 


‘21 xQ. Can you state what would be the 
cost of producing an illumination by gas equal 
in candle-power to that produced by the Brush 
lamp, in its original form, supplied with current 
by the Franklin Institute machine, burned in 
circuit and not in series ¢ 

A. The question admits of no very short 
answer: the elements of calculation are, how- 
ever, simply enough stated. First, the cost of 
maintaining the are light by means of the Brush 
lamp and machine will depend on the rate at 
which energy can be furnished ; on a large scale, 
suppose we say, this may be done at the rate of 
one cent and, a half to two cents per horse 
power per hour; it will require from three to 
four horse-power to maintain the light. The 
corresponding elements, in case gas were used, 
will depend, as respects cost, on many circum- 
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stances which are not named in the question, 
In any case, it may, I think, be shown that 
more light would be produced by using a given 
quantity of gas as fuel to drive the dynamo, 
than would be obtained if the same gas were 
burned for illuminations.”’ 


Prof. The “Wry Morton, President of Stevens Insti 
tute of Technology, Hoboken, N. J., testified on this 
subject as follows (p. BHD): 


‘9 Q. Consider such a lamp as the Franklin 
Institute lamp burning at the date of the 
original Brush patent (May, 1878), with the 
Franklin Institute dynamo, adjusted either for 
high, or for low resistance; what is your opinion 
as to the commercial value of such a lamp, as 
compared with other practical modes of illumi 
nation, then in common use, as it respects the 
question of economy of such use of the Brush 
lamp, in comparison with such other known 
modes of illumination ¢ 

A. The only means of illumination which 
could be described as being in common use at 
the date you mention were methods of illumi 
nation with candles, lamps or gas; as compared 
with these the Brush lamp used with the Brush 
machine, to produce electric light, would have 
great commercial value, and would show a large 
economy in all places where an intense source of 
light could be conveniently used ; such places 
would be large machine-shops or stores, public 
gardens, railroad depots and the like.”’ 


And again (p. 357): 


‘*16 Q. In your answer to the 9th question, 
you have spoken of the comparative economy 
of the Brush lamp at the date of the patent as- 
a source of light; can you state any facts going 
to show whether or not a good electric are lamp, 
suitable for popular and economical use, was a 


iA) 


thing for which there was a public demand, and 
for how long prior to that time such demand 
had existed / 

A. Fully 15 years ago | was applied to by 


Mr. Merrick, then the proprietor and manager 


of one of the largest machine shops in Philadel 


phia, for advice as to any source of light of 


great power, which could be used in his estab 
lishment: and at the time of the Centennial ex- 
hibition, the question of lighting the buildings 
by electricity was seriously considered. [also 
know by report that prior to the date of the 
patent, electric lights were used in New York to 
a limited extent for photographic printing at 
night, and it 1s well-Known that in several 
places in Europe, electric lights had been used 
for illuminating engineering works at night, but 
the costliness and delicacy of the electric lamps, 
manufactured at that time, had greatly limited 
their extent of application.” 


Appellees’ experts made no allusion to the alleged 


economical worthlessness of the Brush lamp of the 
patent, in giving their original testimony in defense 
It was only after appellants reply was in, and in 
appellees’ rebutter, that the first utterance was 
made b\ them on this subject, Mir Weston tha i 
testified of the lamp and its eCOnOmMmY as follows 
(q). 10, ). S33 | 

10 Q. How does the lamp, burned as sup 
posed ro produce the best results of which it 
is capable, fulfill the conditions of economy 
necessary for the requirements of a successful. 
commercial electric light for general use. as 
those requirements existed in 1878, the date 
of the Brush patent in suit, as well as since ? 

A. The conditions hecessary for the STLCCESS- 
ful introduction of the eleectrie light are sub 
stantially the same now as they were in 1878 
or even earlier: the general illuminant, gas, 
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costing substantially the same now as it did at 
that time, and it is with gas that we have to 
compete. The public generally are not willing 
to pay much more for electric light than they 
do for gas; it is therefore highly important 
that the cost of the electric light should be re- 
duced to the lowest possible point. With such 
alamp asthe Franklin Institute lamp, and such 
‘a machineas the Franklin Institute machine, the 
electric light could never have been a com 

mercial suecess, and its use would have been 
confined toa ver\ few places where il powertul 
light was required, and where cost would not 
constitute an important element, because gas 
eould not at that time compete with it for such 
a limited use, for the reason that generally for 
such purposes it is desirable to have an ex 

tremely powerful light in a very small space, 
and in this respect the electric light was practi 

cally nota competitor with cris, but its ise Wis 
mainly confined to those cases in which the lime 
or magnesium light had been previously used. 


Mr. Weston starts into the subject in this answe! 
with the assertion that gas is the creat competitor ° 
“itis with gas we have to compete” in 1878 as 


now he says; and he leaves the subject with the as 
sertion that practically cas was wotthe competitor 
in 1878 of the Brush liolit. but it was the lime or 
magnesium light. He undoubtedly has series light 

Ing in mind when he begins, and isolated or single 
lighting in mind afterward, and has confounded 
the economic problem of to-day, resulting from the 
general introduction and superior economy of series 
lighting, with the economic problem of 1878, which 
contemplated nothing but isolated or single light 

ing. If, by his answer, he means that the Brush 
lamp of 1878 without any of those additions which 
render series lighting possible, when burned in series 
with other lamps identical in construction with it 


self, would be practically unable to compete with 
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gas as a general illuminant, we are not dispdsed to 
disagree with him, and have at no time pretended 
to maintain the contrary of that proposition, nor do 
so now. If he means to admit that for the purposes 
of isolated or single lighting, gas could not compete 
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in 1878 with the Brush lamp of the patent, when 
burned singly in a circuit, with such a machine as 
the Frankin Institute machine, we are disposed to 
consider that our contention with respect to the 
economical efficiency of the Brush lamp of the patent 
without additions or alterations is substantially 
eonceded. Certain it is that Mr. Weston does not 
in this answer assume to say that the propositions 
of Prof. Brackett and President Morton, quoted 
above, are untrue in fact ; and as this Is all the tes- 
timony taken by appellees on this issue, those 
propositions stand uncontradicted, and the fact is 
made out that at the date of the Brush patent in 
sul. the lamp of the patent, when Anrned singly in 
a cirenuil with a dynamo of that day was economi- 
cally more e] 
illumination then in use, for the purposes for which 
an are light is adapted to be used. 

The only indication appellees have given of the 
results of ¢/eiy experiments with the Brush lamp 
JSrom an econonical point of view, is found in Mr. 
Pope's testimony in rebutter, and is interesting, 
coming as it does after the satisfactory and full 
results obtained by appellants in that regard. 
The Franklin Institute lamp, and the various Brush 
dynamos used with it by appellants, were lent 
to appellees, for the purpose of enabling them to 
repeat appellants’ experiments. The testimony re- 
ferred to is as follows Pope, (). >. Dp. S35): 


‘3 Q. First, regarding the said Franklin In- 
stitute lamp, when burned with an are of one-. 
sixteenth of an inch and upwards, and with the 
Franklin Institute machine, at a speed of from 
800 to 1,000, and under the conditions found to 


icient than any other known mode of 


4 


ai 


ne 


ee CRT MEIN SNC TiS 


413 


be most favorable for producing the best result; 
how do you find the said lamp under such con- 
ditions to fulfill the requirements of economy 
necessary to a successful commercial are lamp ? 

‘‘A. When arranged and operated in the 
manner stated in the question, I got practically 
the best results from the lamp, buat only from 
25% to 30% of the total energy in the cireuit 
then appeared in the arc, the remainder being 
converted into heat in the machine and other 
parts of the cireuit. This proportion of effi- 
ciency is altogether too low for commercial util- 
ity when any number of lamps are to be worked 
by one machine, which must necessarily be the 
case in commercial lighting.” 


Mr. Pope, it seems, found an efficiency of from 
twenty-five per cent. to thirty per cent. in the are in 
that case, and (perhaps justly) he criticises this from 
the economical point of view of to-day, specifically 
limiting his criticism to the commercial require- 
ments when a number of lamps are to be burned in 
the same circuit or from the same machine 

Again, we submit that this is not the standard 
by which the economical efficiency of the Brush 
lamp of the patent is to be vauged, but passing 
that by for the present, how is it that Mr. Pope’s 
experiments show such a low efficiency of the lamp‘ 
Did he use the lamp with the most economical 
adjustment of the dynamo! 

The adjustment of the dynamo for high re- 
sistance (5 ohms) gives less economical results in 
the lamp than the adjustment of the dynamo for 
low resistance gives, while the lamp operates and 
illuminates as well in one caseas in the other. Has 
Mr. Pope tested the economical capabilities of the 
lamp fairly, or do the question and answer which, 
taken together, clearly suggest that that is the best 
the lamp could be made to do, taking all things 
together, perhaps, suggest more than was intended / 
Mr. Pope does not state which adjustment of the 
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dynamo was employed when he got the results 
noted, 

Appellants, in a series 0! all-day runs lasting 
through three days, got an average efficiency of 8/2 
ly hwo pe een", in the are with this identical tite 


chine and lamp, (Ae machine heing adjusted for low 


esislance. speed 700 to 750. are between .4d and 
th of an ineh: the steadiness of the heht being 


superior to that of the commercial lamps of to-day 

the brightness that of a good average merchantable 
light of to-day; and the operation that deseribed In 
fhe patent cee notes and testimony of Daris, here. 
tofore referred to, as to run on April 380th and May 
Ist and 2d This could searcely have been M) 

Pope's adjustment of conditions Had it been. he 
would have obtained precisely the same results. He 
was at liberty totry it and dispute this proposition, 
by facts and figures and measurements, 1f he chose, 
or the conditions and the results were all before 
him. Dut tt did ite do Ss). 

Prot. Cross, ina test run of the lamy (>t) Marelh 
10, 1883 (p. 951), with this same dynamo, adjusted 
for hiah resistaunee, vot an are resistance (obtained 
ry dividing the volts Bie by: the amperes I) of 
2.32 olims, which shows an efficiency of 31 per cent, 
in the are (obtained by dividing 2.32 Di 5.06 [resist 
anee of machine + conduetor! -+ .03 |resistance of 
lamp outside of are! + 2.32 [resistance of are| 
(V1) 

The similarity of these latter results with Mr. 
Pope's suggests further comparison. Prof. Cross had 
at firsta speed of 800, afterward raised to 980, and an 
wre about j4 ofan inchlong. Mr. Pope had a speed 
oF 800 to 1,000, and an are .~, of an inch long. 
‘hese measurements are so nearly parallel as to 
make It morally certain that Mr. Pope was using 
the dynamo with this comparatively costly adjust 
ment for high resistance. Why should Mr. Pope 
onfine his tests of the economical capabilities of 
(he lamp to this its most costly mode of use with 
anv of the dynamos that have been used with it in 
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this case, or why if Mr. Pope tested it under other 
conditions more favorable to its economical work- 
ing, should the appellees’ counsel confine their 
questions to this its most costly mode of use by 
general words of limitation understood by the wit 
ness, but, perhaps, not evident to the Court, 
suggesting necessarily an incapacity on the part of 
the lamp to operate substantially as well under 
more economical conditions, which is contrary to 
the fact, as has been demonstrated / In the test made 
by Prof. Cross, the lamp showed an excellent, 
bright, steady are, comparing favorably in steadi- 
ness and brightness with the Brush commercial 
lamp, with which its operation was directly and 
carefully compared, almost no difference in any re- 
spect being obserable between the two, and fed an 
hour and a quarter with the clamp on the floor in the 
manner described in the patent, although the ad- 
justable Stop was out of Operative position munch of 
the time, and the lamp was subjected to severe 
tests of its stability, as by suddenly switching the 
current on and off, pounding heavily on the bench 
and on the helix of the lamp itself, ete. 

Mr. Pope observed that when the adjustable stop 
was out, the lamp showed « marked tendency to 
vibrate. ‘“allhough if would * frequently hur 
steadily for a long time,” (pp. 888, Q. 4), feeding 
at regular intervals from a minute toa minute and 
a half apart, and feeding the length of the are each 
time. Later on, Mr. Pope admits that with a short 
are, the lamp fed at time as described in the patent 
with the adjustable stop out of operative position, 
but criticises the economical efficiency of such an 
arrangement (Pope, Q. 3-7, p. 838, and xQ. 22-25, p. 
S42). 

Appellees have submitted no further proof in 
maintenance of their last position (chronologically 
their last position), that the Brush lamp is incapa- 
ble of economical use when operating as described in 
the patent, and giving a bright, steady light. Ana 
it is submitted that their proposition in this regard, 
partaking as it does of the nature of a negative, 
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and only to be accepted by the Court as proved, to 
the withholding of its hand to save appellants’ 
property rights herein, on the fullest and clearest 
proof, is not made out on the evidence, but the con- 
trary is made out to be the fact. An indirect and 
evasive statement of Mr. Weston’s opinion, and a 
meagre and unsatisfactory account of an unsatis- 
factory test made by Mr. Pope, is the whole evidence 
appellees have brought to the Court upon which 
to sustain their charge of the uneconomical char 
acter of the Brush lamp ofthe patent. Appellants’ 
long course of demonstrative tests of the lam), 


show ny if actually WOrKING ata high standard oF econ- 


omical efficiency, and giving a good, steady, bright light 
while operating as described in the patent, toget her with 
the direct testimony of appellants’ experts on the 
subject, establish the contrary of appellees’ conten 
ton, and prove the fact to be that the Brush lamp 
ov Ah, pate ni yr capable to-day, and TALE capable at th 


lat, ont the pat ni. or operating math ({ high deqree of 


mnomiecal ejficr ney, SUP PASSING an CCONOTY ang mod 
of dlumination known at that date, for the purposes ta 
which the electric are light was adapte ad. while operating 
mith a bright. steady ryht, and mn the manner descritn a 


7 th, pate yt. 
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Appellees, on this issue, seem all along to as 
sume that unless the Brush lamp of the patent ts 
found to be equally efficient with the same lamp as 
improved and refined by experience and adapted to 
run im series in the same circuit with many othe 
lamps of the same kind, itis practically unfitted to 
fulfil the requirements of an electric are lamp, and 
is substantially worthless so far as practical use 
is concerned. We admit that the Brush lamp of 
the patent will not take the place and do the work 
ofa Brush commercial Jamp of to-day, meaning’ a 
lamp used in series. There is no such issue here. If 
there were, it would be utterly immaterial to any of 
the true issues of the case, and its decision would 
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have no bearing on the decision of the case. If 
there be any issue at all material to this case on the 
question of the efficiency of the Brush lamp of the 
patent, it is this: Was the Brush lamp of the 
patent operating in the manner there described, and 
giving a bright, steady, merchantable light, capable 
of such economical use at the date of the patent, as 
to make it, compared with the general illuminants 
then known which would produce the same light, a 
commercially useful light? Appellants have 
proved that it was the cheapest source of light in 
existence «of that time for producing the intense 
illumination which is the characteristic of the are 
light. Appellees have offered not one whit of 
proof on this issue. They leave it all to argument, 
and say, ** Were appellants’ propositions true with 
regard to this Brush lamp of the patent, it would 
have gone into use as a single lamp without addition 
or alteration. But it did not go into such use. 
Appellants’ propositions are untrue.’ To which 
our simple answer is, the facts are proved. The 
Brush lamp of the patent was capable in 1878, and 
is capable to-day, of going into use as a single 
lamp without addition or alteration, and has been 
in such use practically since the date of the patent 

down to the date of the commencement of this suit. 

And further, to appellees’ logic we say: ‘* The 
cheap dynamo was contrived. The world waited 

for the cheap lamp. Mr. Brush furnished it. At 

once the problem was, how shall we use these to- 

gether in large quantities most cheaply, aud series 

lighting was contrived, the contriving consisting in 

adding to lamp and dynamo devices enabling them 

to meet the somewhat more trying conditions that 

series lighting imposed upon them individually.” 

It is strange logic that decries an invention as 
worthless, because, it was at once put into use by 
the world in large quantities, before there was 
time to put it into use in small quantities in the 
conventional way. 

It is very significant in this connection, that 
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the first Brush apparatus built for the market 
embodied modifications in the dynamo, enabling it 
to run in multiple circuit (Sfockly, (). 25, p. 13] 
customers wanting. two. ol more of the new 
lamps together: and that within three or fow 
months after the patent in suit was issued, the 
Brush apparatus began to be built for the market 
damp and dynamo), with adaptations enabling the 
lamps to be run in series, in ever-increasing numbers. 
Brush, Q. 27, p. 242. Stlockly, Q. 38, p. 133. 

The justice of appellants’ position, that the 
question of the efficiency of the Brush lamp of the 
patent for every purpose for which such a question 
is material, whether to invalidate the patent as for 
a useless invention, or to belittle the Importance 0) 
determine the scope of the invention as an advance 
in the art, should have reference solely to the date 
of the patent, and should be determined pon the 
state of the art and the commercial demands as they 
existed at that time. and should not have reference 
to, or be determined by the state of the art and the 
commercial requirements of to-day,—the justice of 
this position, we say, results from the facts that 
series lighting is practically the commercial require 
ment of to-day, that series lighting was devised 
after Mr. Brush’s invention of the lamp, and has 
been introduced into the art since the date of the 
patent; and was not the commercial requirement of 
that date; and that series lighting presents aimore 
dificult problem to the constructor of dvnanmio and 
lamp and requires adaptations of each. 

The questions bearing upon this advance in the 
wrt since the date of the patent, will now be con 
sulered fully | 


in their attack upon the Brush lamp of the 
patent, the appellees began (from the logical point 
of view) by saying that the lamp as described in 
the patent, without addition or alteration, excep! 
such as was justified by the prior state of the art, 
and burning singly in a circuit, was ‘npracticable 


and an ** alle rly (nope rative apparatus Comniel- 
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cially. This position has been demonstrated to be 
untenable and they have abandoned it. 

Next, Appellees said that the lamp, under 
the conditions named, if it operated at all, oper- 
ated as a ‘stop lamp — and not in the manner 
described in the patent This position has been 
demonstrated to be untenable, and Appellees have 
abandoned it in their closing proof in rebutter. 
Pope, Q. 2-7, p. 888 and xQ. 22-25, p. 842.) 

Next Appellees sald that the lamp, under the 
conditions named, could not operate as described in 
the patent and give a good, steady, merchantable 
light, and at the same time under such conditions of 
economical eficie NCcy as Ww nid admit of its practical 
use at all This position has been demonstrated to 
be untenable. and it has been shown in addition 
that, for the purposes to which a single are light is 
adapted, the Brush lamp of the patent was in May, 
1878, the cheapest and best source of illumination 


known 


Next Appellees Sit j ‘that the lamp of the 
brush) patent was not a commercially successful 
electric are lamp, because «¢t could not be burned in 
sepies without addition or alteration. 

To this we say, frst, series lighting was not in 
troduced until after the Brush lamp was made pub- 
lic. (Pope, Q. 112, p. 681. Until a satisfactory 
single burning are lamp was produced, the question 
of burning lamps in series, would be premature 
and idle. When the suecessful single lamp was 
introduced, the practice of series lighting followed 
as a development in the art in the direction of mak- 
ing the most valuable commercial use of such sue 
cessful lamp. 

Series lighting is one of the systems of multiple 
lighting, thatis to say, one of the systems in which 
one dynamo furnishes electricity for more than one 
lamp. Multiple lighting in either form appears to 
have been unknown until after the production of 
the Brush lamp, and to have been provided for by 
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the Brush Company, first in what is called multiple. 
circuit lighting and afterwards in series ligliting, as 
the Brush lamp business developed. 

In multiple-circuit lighting, each lamp circuit is 
separate from all the rest, but all are supplied from 
one machine. The Brush Company began to build 


two-light and four-light machines in the Fall of 


1877, adapted to run lamps in multiple-circuit, and 
this manufacture and sale of multiple-circuit appa- 
ratus continued until the Summer or Fall of 1878, 
or a little later (Brush, Q. 25, p. 147.) In the 
practical use of the Brush lamp in multiple-circuit, 
there was found to be a liability to a throb or jerk 
produced by the inductive action of one circuit upon 
another, resulting in sudden movements of the regu- 
lating apparatus of the lamp to which the lamp was 
not subject when used alone. The Brush Company 
overcame this difficulty by the simple expedient of 
wdding to the lamp, as it is shown and described in 
the patent,a dash-pot taken out of the existing 
state of the art and applied in the old and well 
known way to produce an old and well-Known effect, 
viz.: that of a retarding and steadying’ agent, 
not changing the normal operation of the other 
parts of the lamp, but merely slowing down the ra- 
pidity of movement of those parts in their normal 
operation, whereby the apparatus was made to a 
certain degree less sensitive to momentary: fluctua- 
tions of the regulating current, but left as sensitive 
as ever to such fluctuations of the regulating cur- 
rent as were sufficiently permanent and lasting in 


character. (Brush. . 3, PD. 147.) The Brush. 


lamps, with machines arranged for multiple cir- 
cuit, were introduced in use to a considerable ex- 
tent in 1878, and one plant at least still remains in 
use. (Slockly, Q. 46, p. 134.) A plant of that 
character was exhibited in the Fall of 1878 at 
the Mechanics’ Fair, Boston, and used in com pe- 
tition with a plant of Wallace plate lamps to light 
the Fair building, and grounds during the continu- 
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ance of the fair for upwards of a month. The lamps 
operated satisfactorily and well and received a gold 
mnedal. (Brush, Q. 39-42, p. 150.) 

Series lighting, viz., lighting by a series of lamps 
ina single circuit, which was a marked improve- 
ment upon multiple-circuit lighting as more eco- 
nomical and avoiding difficulties inherent in the 
dynamo when arranged to run lamps in multiple- 
circuit, was introduced in the Summer of 1878. Mr. 
Stockly, Vice-President of the Brush Company, 
testifies (p. 188, Q. 75): 


** We made the first series lamps in the Sum- 
mer of 1878, and they were put into use early in 
the Fall of that vear. We did not discontinue 
furnishing multiple-circuit lamps as soon as we 
commenced the manufacture of the series lamps, 
but did discontinue the manufacture of multiple- 
circuit lamps as soon as we were able to fill or- 
ders promptly with the series lamps.”’ 


And he adds that he thinks this was as early as 
November, 1878. 

This method of use, viz., in series, has been em- 
ployed ever since, to the practical exclusion of all 
others. 

There was found to be involved in it, however, il 
peculiar action upon each lamp of the other lamps 
in the series, a disturbing action growing exclusively 
out of the fact that the lamps were so burned in 
series, and which did not exist at all when the 
lamps were burned singly. That is to say, the 
changes in the strength of current produced by the 
effort of any one lamp in the series to automatically 
regulate itself, interfered with the action of other 
lamps in the same circuit because there was but one 
regulating current for all the lamps. The irreg- 
ularities in the strength of this current increased in 
proportion to the square of the number of the Jamps. 
The variations produced by the movements of any 
one lamp gave occasion to all of the other lamps to 
attempt to adjust themselves to these variations, 
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and these i hike munner reacted thpon the first 
lamp, thus producing such incessant fluctuation In 


the common reculating current, that it was ImMpos- 


sible for any of the lamps to adjust themselves to 
+ \Iy Pope sy testifies }) 677. fol. 1078 1079) 
when speaking of the Brush lamp burned in series, 


But the Siilhe thing exactly IS true of the New Wes 
ron lary). fol eXample, and the remedy for it. viz... 


x 


the shunt coil tobe presently described, is employed 
by him as wellas by Brush. ‘* The function of this 
shunt coil’ says Mr. Weston (p. 771, fol. 1235), 
speaking of his new lamp, is that of making the 
lamp capanl of being run successfully in Series.” 

The result of employing the shunt coil here re 
ferred to by Mr. Weston and explained at length 
oy Mr. Popein his 105th answer (p. 677, fol. 1079, 
et seqg.), is briefly as follows: Each lamp has thereby 
its own shunt ecireuif, the amount of current in 
which is practically unaffected by the condition o! 
the general current or by the condition of any other 
lamp inthe cireuit, and each lamp is. practically 
regulated by the varving magnetisth of its own 
shunt helix or electro-magnet. Thus each lamp 
Operates just aS if if were the only lamp in the 
circuit. The shunt circuit furnishes to each lamp a 
local regulating current unaffected by the general 
cirenit, restoring it to the condition under which it 
operates in single lighting. This difficulty in series 
lighting is described and the remedy provided in 
Mr. Brush’s differential or adjusting helix patent 
No. 212,188 of February 11, 1879, put in evidence 
by appellees (Pp. 702). This differential helix is 
found not only in the Brush commercial lamp, but 
also in both forms of the appellees’ lamps, and, in 
fact, in all other are lamps of this general character 
which are to any extent in commercial use, as ap 
pellees’ expert, Pope, testifies (p. 679, Q. 108). It 
will, therefore, certainly not be contended that 
the necessity of some such special provision To en 
able the Brush lamp to do its proper work 
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in its proper way, notwithstanding that itis worked 
in one and the same circuit with a number of other 
lamps, is any disparagement whatever of the com- 
mercial value of the lamp as a single burning lamp, 
which is all that is described, or (so far as the then 
knowledge of the art extended) could be described 
in the Brush patent in suit. To conclude this mat- 
ter of the use of the adjusting helix, it is perfectly 
plain that its office is not to remedy any defect in 
the working of a single Brush lamp, but to prevent 
that operation from being interfered with by the 
demands of other lamps working at the same time 
and in the same circuit with it. There is no pre- 
tense that the presence of the adjusting helix has 
any effect whatever upon the working of any one 
lamp considered by itself. Mr. Weston, speaking 
of the use of the adjusting helix in his own New 


lamp, says (p. 771): 


‘*With this shunt coil removed, and the lamp 
properly adjusted, it would be impossible to dis- 
tinguish any difference between the working of 
this lamp and another one in which the shunt 
was present, if only one lamp was run ina cir- 
cuit or they were run from independent dynamo 


machines.” 


The next device used with the Brush lamp, when 
burned in series, to which the appellees refer, and 
which they undertake to treat as a modern im- 
provement, without which, as they say, the lamp 
wonld not be practically useful, is a second dash-pot. 
The tirst dash-pot,which we have already discussed, 
was connected with a voke joining the two cores. 
The second dash-pot is similar in construction and 
operation to the first and is connected with, and 
seTves directly to retard the movements of the 
upper carbon-holder. It is evident that the use of 
the second dash-pot belongs to the same category 
as the use of the first, and is a familiar expedient 
in the art ready for any electric lamp constructor te 
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use if he finds a superior degree of steadiness of 


movement to become, under some special set of cir- 
cumstances, necessary or desirable. Mr. Brush ex- 
plains the occasion of adding this second dash-pot. 
He says (p. 149) that it has been commonly em 
ployed in the Brush lamps since 1879; that where 
the lamps are used in places where they are not 
submitted to the slightest jarring or motian of any 
kind and when the carbonu-rods are not kept per- 
fectly clean and smooth, then the rod in the lamp is 
liable to stick in its clamp, until the latter has r 

leased the greater part of its grip on the rod, so 
that when the rod does feed through the clamp if 
is liable to move too far, waich accident is prevented 
by employing the second dash-pot; that it is not 
always made use of by users of the lamp containing 
it, and that the reason why it is always put into the 
lamps, is to avoid making two styles of lamps and 
to adapt each lamp for use in any situation. It is 
perfectly plain from the above that the suggestion 
made by the appellees, that the use of the second 
dash-pot was a subsequent improvement necessary 
to make the lamp described in the Brush patent a 
practically useful lamp, is without foundation in 
fact. 

The next thing which the appellees dwell upon as 
being found in the Brush commercial lamps and not 
specifically described or shown in the Brash patent, 
and which thev undertake to treat as a modern im- 
provement without which the Brush lamp of the 
patent would not be practically useful, is a leverage 
given to the lifter in the Brush commercial lamp, 
which is not found in the lamp of the patent. 

The following diagrams show the relation of lifter 
to core and clamp as it is in the Brush patent, and 
the relation of lifter to core and clamp as it is in 
the Brush commercial lamp. ; 
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A is the helix: C. the core; E, the lifter; C', its 
lifting finger: D, the annular clamp; D®, the floor; 
B. the earbon-holder. G is a leverin the Brush 
commercial lamp pivotet-to the frame at F, to the 
lifter at I. and to the core at H. 

It will be seen that in both forms of the Brush 
lamp, the lifter (marked E in each diagram) takes 
held of the clamp D at a point as near to the bite of 
the clamp on the rod Bas is practicable. This is a 
very important matter in the practical working of 
the lamp, as will appear at a later stage in this brief. 

But in the two lamps the connection between the 
lifter and the core is different. Inthe form of the 
patent the lifter is attached directly to the cere, and 
moves up and down with it, as if in one piece. In 
the form of the Brush commercial lamp the power 
of the core 1s applied to the lifter, not directly, but 
through a lever G hinged at F 

There is an advantage In this lever arrangement 
in this, that it makes possible a coiling of the helix, 
which will give a greater traverse or length of move- 
ment to the core fora given change of current, this 
trebled movement of Say 7 al the core, giving a 
movement of only the proper amount 3, at that 
point of the lever which takes hold of the lifter E; 
the result being a greater degree of sensitiveness and 
delicacy of movement of the clamp and carbon-rod 
in correspondence with changes of the current. 

Mr. Pope says (p. 695, fol. 1109) that the steadiness 
of the Brush commercial lamp is, *‘ principally due 
to the action of the dash-pot, although aided ty 
SOME Erte ni by the interposition of il lever hetween 
the core and the clamp, avd to the parts being made 
lighter than in the form shown in the patent.”’ 

Whatever improvement in working is brought 
about by the interposition of the lever is evidenthy 
not considered as counting for much by ztse/f in the 
matter of the alleged conversion of the Brush patent 


lamp into a useful lamp. 
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And such as it is, and for all it is worth, it is, 
like the dash-pot, an old expedient in the art, which 
any are lamp constructor would put into his lamp 
if he found that a greater degree of nicety of work- 
ing was desirable. In Grammés French patent of 
186], set up by appellees in their answer, and 
referred to in several connections in appellees’ 
testimony, the part intervening between the moving 
magnetic member and its detachable connection 
with the carbon-holder, corresponding exactly to 
the lever and lifter of the Brush construction, is a 
lever like that in the Brush commercial lamp, and 
reduces the absolute motion of the magnetic part by 
about two-thirds at the carbon-holder. It is the 
part marked I in the drawings of that patent. 


There remain to be considered two or three more 
particulars, which Mr. Weston alone has thought it 
worth while to mention as pretended practical ob- 
jections to the lamp of the Brush patent or pre- 
tended practical defects in it which interfered with 
its being commercially useful 


He says that the rod and clamp are liable to be 
injured by the jamming or slapping up of the clamp 
against the stop (Weston, p. 799, Q. 140-145). 
This was the way in which, ignorantly or perversely, 
the appellees’ experts used their Brush lamp. And 
when so used the objection mentioned by Mr. 
Weston might be serious. But it has already been 
made so clear as not to need further argument, that 
such is not the mode of us contemplated by the 
patent, nor involved in practice, when the lamp is 
burned in a proper manne! 


Next, he says, that in the Brush patent ‘‘ no pro- 
vision is made for maintaining perfect electrical con- 
tact between the rod and the other parts of the 
lamp; in consequence of this the rod would be 
seriously injured by reason of sparks that would 
appear at the surface where the contact was imper- 


fect.” 
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Granting this to be true, the means of supplying 
the omissions of the description Or drawings in this 
respect belonged to the commonest and most ele- 
mentary knowledge of constructors of electrical 
lighting apparatus (see Cross, fol. 386, 387, p. 242). 


And last of all, Mr. Weston mentions, as the last 
and least of the criticisms which he can possibly 
make upon the lamp described in the Brush patent, 
that ‘‘the lamp is not protected in any way from 
dust and dirt which would rapidly accumulate upon 
it in use, and very soon so clog the guides and clamp 
as to cause it to operate with still greater irregular- 
ity.’’ This is seriously alleged by Mr. Weston as 
one in his list of reasons for considering the Brush 
lamp, as described in the patent, to be utterly prac- 
tically inoperative. Of course, it is not worth no- 
ticing in any such view as that; nor is this, nor 
either of the two last criticisms, we have been discus- 
sing, of any weight whatever on any question of the 
validity of the Brush patent or the value of the Brush 
lamp; but such criticisms are worth noticing, coming 
as they do from Weston only, because they show that 
his malice against the Brush patent has been suffi- 
cient to lead him into such attacks upon it, as no re- 
spectable expert would join him in making, and 
which are in fact manifestly ridiculous, 


We have thus carefully gone over all the grounds 
upon which it has been attempted by the appellees 
to deprive the Brush pate nled invention of the 
credit enjoyed by the Brush commercial lamp, and 
we submit that that attempt entirely fails. 


The Brush commercial lamp embodies the CON: 
bination of parts described and claimed in the pat- 
ent, as its essential. JFundamental and operating 
combination of parts, and this appellees have not 
denied. All the elements of the lamp patent are 
found in the commercial lamp and substantially 
unchanged in detail or in combination. 
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Moreover the mode of Ope ration of the Brush 
commercial lamp is exactly the mode of operation 
described in the patent, and this appellees admit. 
They deny that it is the mode of operation they 
observed with their lamp of the patent, but that 
incident of the case has been disposed of. It is the 
mode of operation described in the patent and the 
mode of operation observed by appellants and 
many others, with lamps constructed according to 
the patent. 

It is idle for appellees LO enlarge and dilate upon 
the differences, heretofore specified, which they 
have discovered between the drawings of the patent 
and the Brush commercial lamp, and magnify the 
improved operations resulting from each one of 
these in turn. 

The Brush commercial lamp is substantially the 
lamp of the patent adaplte ito be run in serie s. the 
adaptation consisting in the addition of a device, 
subsequently invented by Mr. Brush, embodied in 
appellees’ lamps, and necessary, or its equivalent, 
in all series lighting with are light regulators, 
enabling the lamp to Opel (ile in series exactly as it 
operates singly withoul the device. 

The Brush lamp of the patent, thus adapted to 
be TUN EN SET Le &. went rapidly and extensively into 
popular use. The Brush company was suabstan- 
tially alone in the market for three years, from the 
spring of 1878 to the spring of 1881, during which 
time upwards of 2,350 of the lamps of the patent 
were sold (Slockly, Q. 58, p. 136), and about two 
million and a half carbons (Brush, Q. 6, p. 366), 
and to-day eighty per cent. of all the are lamps in 
use in this country are the series lamps of the 
patent, and the infringing New Lamps of appellees 
(Morton, Q. 1, p. 353). 

Some idea of the popularity of this lamp invented 
by Mr. Brush, a popularity unprecedented in the 
annals of electric lighting, either here or in Europe 
(Cross, Q. 3, p. 378), may be got from the facts that 
the Brush Company had supplied upwards of 17,000 
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of these lamps to users up to the end of December, 
i882 (Stockly, Q. 58, p. 136), and had supplied 
neal ly LO.Q000, OOO copper coated carbons to: be used 
in them (Brush. (). {}. D. 366 ). 

The fact of the rreatl commercial SLLCCeESS of the 
Brush lamp has pressed heavily upon the appellees 
throughout the case. We have seen how they tried 
to account for it, consistently with their theory 
that the lamp of the patent Is practically good for 
nothing; and we have seen how completely their 
attempted explanations fail. 

One word more on this subject. Mr. Weston says: 


‘There were many ‘better forms of lamps 
more perfectly adapted to-run in series than 
the Brush lamp of the patent, which were well 
known long before the date of Brush’s applica- 
tion. 


Now this statement is not true and, if Mr. 
Weston does not know it is not true, it only shows 
his ignorance of the subject. He is asked to name 
some of those prior lamps, which were better lamps 
than the Brush and better adapted to run in series, 
and he names Staite, Foucault, and Slater & Wat- 
son. Now of the lamps he so names, none except 
the Foucault ever had any commercial existence of 
any kind, and none of them, including the Fon- 
cault, has ever been used in series, either before or 
since the date of Mr. Brush’s application. Why is 
it, that the Brush lamp has been selected for series 
lighting, and not any of these old lamps, alleged by 
Mr. Weston to be better for the purpose? Why 
have these appellees struggled so hard to maintain 
themselves in their right to appropriate the Brush 
lamp for the purpose of series lighting when they 
could have used either the Foucault, or the Staite, 
or the Slater & Watson (bétter lamps, says Mr. 
Weston) without let or hindrance on the part of 
the appellants or any body else ? 

The only satisfactory answer is that no electric 
are lamp existing before Brush satisfied the require- 
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ments of commercial and popular use. The Brush 
lamp did satisfy them, and that is the reason why 
the enormous business of series lighting by these 
lamps has grown up so rapidly in the United States, 
a part of which business the appellees here are 
attempting to seize upon. 


We repeat: (1) That the Brush commercial lamp 
has attained a great commercial success; (2) That 
the essential, fundamental and operating combina. 
tions of parts of that lamp, whereby it accomplishes 
its function as a lamp (to wit, the regulating and 
feeding)are the combinations described and claimed 
in the patent here in suit: (3) That the improve- 
ments, added in practice, do not interfere with, or 
come between, or change those combinations of parts, 
and do not change their mode of operation, but 
merely improve it or insure its certainty ; (4) That 
these essential combinations and their mode of op- 
eration are both new and original with Mr. Brush, 
and are in the patent in suit first published and 
made known to the world, and have, through the 
efforts of the corporation appellant, been substan- 
tially added to the industrial aits, creating for 
themselves an increasingly more favorable reception. 
And we shall show hereafter that they have heen 
bodily appropriated by appellees. 


COMPARISON OF REISSUE WITH 
ORIGINAL. 


Refore proceeding to deal directly with the ques- 
tions of sufficiency of the specification, novelty and 
infringement, it is necessary to see whether any of 
the claims, on which we rely, are unwarranted by 
the original patent. 


The differences between the original and the re- 


issue are these: - 


432 


|. The reissue inserts, as part of the preamble the 


following : 


‘*My invention likewise consists in an ar- 
rangement and construction, as will hereinafte1 
appear, whereby the simple act of suspending 
a lamp in position will place it in cireuit ready 
for operation, ”’ 


2 It inserts claims 5. 6 and 8, leaving claims 1, 2. 
3 and 4as they were in the original, except that the 
word ‘adjustable ”’ 1S inserted hefore the words 


‘sustaining springs,’’ in the 4th claim. 
The 4th claim is not alleged to be infringed. 
The 7th and Sth and the 2d claims are disclaimed. 


Of the claims retained and relied upon, the Ist 
and 3d are copied from the original; and the 5th 


and 6th are new claims, appearing for the first time | 


in the reissue. 


That the subject matter of the 5th and 6th are 
fully described in the original patent and fully de- 
scribed as the invention is certain. 


The only question is whether the right to secure 
them by reissue was lost by the operation of the law 


in regard bo la Des in) such CASES, 


The original patent was granted May 7, 1878. 
The reissue was applied for April 14, 1879, less 


than one year after the original. 

[t does not appear that any interests which would 
be affected by the reissue and not be affected by the 
original came into existence in the znferim. 


The Court will not assume, without evidence, that 
there was no mistake or inadvertence in the origi- 
nal, or that the reissue was, in fact, improperly de- 
layed. 
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Novelty. 


There are three heads of evidence for the ap- 
pellees, all treated by them as going to want of 
novelty, viz.: 


The White lamp. 
The Slater & Watson patents. 
The Hayes lamp. 


As to the first two, we consider them as not com- 
ing properly under the head of want and novelty, 
because we do not dispute the historical facts of 
their existence, or that they are to be taken as com- 
pleted things and not abandoned experiments. We 
consider them as belonging to the head of slate of 
the art, because admitting their history and their 
completed character, we deny that they have any 
effect to invalidate the claims now relied on. 


A very brief review will show this, or rather re- 
mind the Court sufficiently of what has already 


been said in regard to these defenses. 


[tis admitted that the White lamp anticipated 
the second claim, because it has an angularly im- 
pinging clamp by the contact of which, with an 
adjustable stop, ‘‘ the carbon-points are prevented 
from becoming so far separated as to break the 
electric current and extinguish the light.” And 
the second claim has been disclaimed. 

It is admitted that the White lamp would antici- 
pate the third claim under «@ broad construction, 
which would make the combination of the core, the 
clamp and the stop “whereby the points of the 
carbons are separated,’’ ete., cover other means of 
separating them than the lifting action of the core 
exerted upon the movable carbon through the 
clamp. And so the third claim has been so limited 
by the disclaimer. It is ow unaffected by the 
White lamp, in which the core lifts the carbon- 
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holder mh) ich lifts the clamp up lo the slop. In our 
claim 3, as limited by disclaimer, we claim the com 
bination of core or armature, clamp and adjustable 
Stop, only when the core or armature raises the 
clamp and through it raises and controls the rod, 
the rest of the operation beiug as described in the 


claim. 


As to the Ist, Sth and 6th claims, we hold them 
to be entirely unaffected by the White lamp—the 
Sth and 6th, because they call for an annular clamp 
having the described adaptation of ///ting the carbon- 
rod (under the power of the core}, when artan angle, 
and relaxing its hold on the carbon rod when at 
another angle, and the White clamp certainly does 
not have these adaptions, or either of them—and 
the Ist, because it calls for a clamp having this 
described adaptation and operation, when the clamp 
is used to raise the rod by the power of the core 
communicated to the clamp by a lifter secured to 
the core; nothing of which construction is found 


in White. 


As to the Slater & Watson patents, we hold none 
of the claims relied upon fo be affected by them. 

For those patents describe no annular clamp such 
as the annular clamp of the Brush claims, with the 
adaptations or the operation of that annular clamp. 

The double armature parallelogram gripping de- 
vice of the Slater & Watson patents, is not the an 
nular clamp of the Brush claims, as we have seen 
heretofore. That armature gripping device is a 
quadrupled grip; it consists of a magnetic grip be 
tween two armatures, a jaw-like grip between two 
eves, and two tilting grips—one between one arma. 
ture and its connected eye, and the other between 
the other armature and its connected eye—all acting 
simultaneously and as best they can on one and the 
same rod. This sort of a gripping device could not 
be nsed in the Brush lamp or in any continuous 
regulation equilibrium lamp. Delicacy of release 
is the chief requisite of a successful clamping device 
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in a continuous regulation equilibrium lamp. If put 
to sucha use the Slater & Watson quadrupled grip 
would be practically inoperative. No such compli- 
cated device was ever used in an equilibrium lamp, 
and could not be. One grip and release would inter- 
fere with another, and each would prevent the other 
from practically operating 

Even if the eves in the Slater & Watson device 
each separately grasped the rod on opposite sides and 
held it (as we have shown is not the case, p. 170 
supra), the device would still not be the sén- 
ge annular clamp of the Brush claims, and 
would still not have the adaptations of that clamp 
enabling it in co-operation with the floor to perform 
all the operations called for in the Brush invention. 
The Slater & Watson device would still be a double 
grip, the two grips acting simultaneously on the 
same rod, and one interfering with the other's grip, 
and each preventing the other's release—one resting 
on the other and one forming the floor for the other, 
with all the interference and uncertainty and irregu- 
larity of action that such a condition of affairs 
would cause, and which would be at once fatal toa 
continuous regulation equilibrium lamp, such as the 
Brush is, and the Slater & Watson is not. Mr. 
Hicks has discussed this fully (fols. 521-622, p. 
330; 617-618, p. 390.) The Brush annular clamp 
is substantially different from the Slater & Watson 
clamping device, operates in a substantially differ 
ent way, is combined with substantially different 
elements and ina different way, and produces in 
the combination a substantially different result. 
The Slater & Watson patents do not disclose to 
the world the mode of operation of the Brush 
lamp, nor the combinations of that lamp, nor the 
clamping device in those combinations, nor its 
adaptations, nor its operations, nor the result it 
produces in its combinations, as called for by the 
Brush invention, and described and claimed in the 
Brush patent and its claims here relied upon. The 
structural differences between these two clamping 
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devices are manifest, their adaptations and modes 
of operation are radically different, and the combi. 
nations in which they are used, and the results in 
those combinations, bear no resemblance to each 
other. 


Again, those patents describe no electrical oi 
magetic agent which is the same as, or the equiva- 
lent of, the solenoid and core of the Brush patent, or 
substantially so, or any electrical or magnetic agent 
that will produce in the combinations of the Brush 
patent the operations called for by.the Brush inven 
tion o1 substantially those operations; nor are those 
operations produced in the Slater & Watson 
lamps ly its magnetic avent, or substantially pro- 
duced, or any operations like them. The magnetic 
device of the Slater & Watson lamp is substan- 
tially different from the magnetic device called for 
by the Brush claims, and could not be used in the 
Brush lamp or in any continuous regulation equili 
brium lamp without at once proving fatal to the 
operation of the lamp. 


Again, these patents describe no /ifler such as 
that shown in the Brush patent and called for “by 
the first claim, which is secured to the core but 
adapted to raise one side of the clamp when raised 
by the core, thereby enabling the clamp to be inde- 
pendent of the core and at the same time adapted 
to be tilted and raised thereby. This part is not 
found in those patents, nor any substitute for it, 
nor is its operation performed in the lamp. 


‘or these reasons we do not consider any of the 
claims relied upon herein to be affected by those 
patents. 


Appellees have spent much time and taken 
much testimony on the question of gradually modi- 
fying this Slater & Watson lamp by substituting 
for its parts, one by one, the corresponding parts of 
the Brush lamp, and noting the effect : first, with 
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the purpose of claiming that, even if the Brush con- 
struction is not found in the Slater & Watson 
patents, it possesses no patentable novelty over 
them, the changes which they made, step by step, 
not amounting, as they say, to invention; and, see- 
ondly, with the purpose of showing, as they thought, 
that the clamping device of the Slater & Watson 
patents could be substituted in the Brush combina- 
tions and would then perform all the operations of 
the Brush clamp substantially as the clamp _per- 
forms them. 

The latter of these propositions ullerly fails for 
the reason that when the appellees compared the 
operation of their modified Slater & Watson 
lamp with that of the Brush lamp, they were 
erroneously using the Brush lamp and were forcing 
it to operate, not as a continuous regulation 
equilibrium lamp, but as a stop lamp; and with the 
exposure of that mistake, this contention falls to the 
ground and the facts they have proved turn against 
them. For the appellees have themselves thus 
proved that the combination of the Brush core, 
lifter, and carbon-holder, with the Slater & Watson 
clumping device substituted for the Brush annular 
clamp, operates as a stop lamp and not as a con. 
tinuous regulation equilibrium lamp and therefore 
has not the essential operation of the Brush com- 
bination, and this merely hecause of the absence of 
the annular clamp with its capacities and adapta- 
Lions 

The former contention in regard to the amount of 
invention involved in passing from the Slater & 
Watson construction to the Brush, will not be 
seriously considered by the Court, in view of the 
fact that the introduction of the Brush lamp caused 
a revolution in the art, of which the Slater & Watson 
patents had formed a part for twenty-five years, and 
in view of the further fact that the differences 
between the two lamps, besides being marked differ 
ences structurally, are attended with results intro- 
ducing a radically different principle and mode of 
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operation into the combination, calling for capaci- 
ties and adaptations of the parts, and particularly 
of the annular clamp, not needed or sought or at- 
tained before, and rationally accounting for the great 
success of the Brush lamp. 


Appellees -have taken some testimony on the 
subject of the Willis and the Saladin clutches, and 
have pretended to find therein the precise clamp 
and lifter used in appellees’ lamps. The descrip- 
tions of these clutches were’ put in as exhibits by 
appellees, and are printed at p. 1146, 1091. 

These descriptions will at once be seen to be 
nothing more than descriptions, from the point of 
view of natural philosophy, of the bite of an annu- 
lar ring on a rod by angular impingement of the 
ring On opposite sides of the rod and the release 
of that bite by any action forcing the ring from its 
angular biting position to a position more nearly 
perpendicular to the axis of the rod. 

Mr. Brush did not originate moving a rod or beam 
or pile, by means of a ring-clamp angularly imping- 
ing upon it on opposite sides so as to bite it, 
and nobody claims that he did. Appellees them- 
selves do not construe the s/a7th claim as broadly as 
this (and of course none of the other claims), and it 
evidently is not capable of any such construction, 

The Willis and Saladin descriptions have nothing 
to do with an electric light, nor is their ring-clamp 
deseribed or shown in any combination that could 
fulfill the purposes of an electric light, nor are the 
motions of their ring clamp, even considered per SE, 
such as the ring-clamp of the Brush patent has. 

Willis and Saladin describe ring-clamps grasping 
rods and being Knocked or dropped loose from rods, 
and that is all, and is.no more than appellants ad- 
mitted in their prima facie case, to wit, that ring- 
clamps were old for various purposes in the me- 
chanical arts (Hicks. fol. 89. p. 4). 
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The wide difference between the clamp of the 
Brush claims and anything shown by Willis or 
Saladin is fully explained by Mr. Hicks at fol. 
541-542, p. 342-343 

Right here, with the attention of the Court upon 
the question of the annula clamp of the Brush 
combinations, and appellees’ attack, through Slater 
& Watson and Willis, and Saladin or Sonnet, upon 
the patentable novelty of its use in the Brush com- 
binations relied upon herein, we wish to quote from 
the deposition of Pres. Aforfon as follows (fol. 152, 
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*1OLxQ@. And if Bruslis device of the ring 
clamp, at the date of his application, was pre- 
sented to the consideration of one familiar with 
the state of the art. would he not be able to 
sav, without trial or experiment, that when 
properly attached and adjusted if would Oper- 
ate in the way desired ¢ 

A. I don’t think he would, because there was 
nothing, as faras | am aware, in the state of 
the art, or in the general principles or laws, or 
physical laws, involved therein, which would 
have informed him that this ring-clamp would 
have developed the peculiarly delicate, self-ad- 
justing variable grip which is its characteristic 


in practical use.” 


The subject of the Hayes’ Lamp has been treated 


heretof« re. 
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Appellees’ Lamps. 


Before entering upon the subject of infringement, 


we shall briefly explain the two forms of appellees’ 
lamps sued herein. They are known in the case as 


‘ Defendants’ Electric Lamp and Defendants’ New 


Electric Lamp. 


Defendants’ Electric Lamp, or, as it is sometimes 
called, Defendants’ Old Lamp. is shown, as 
to its operative regulating parts, in the cut on the 
opposite page. 

K; represents various parts of the frame and stan. 
dards of the lamp. <A A are the main helices and 
A’ A’ the shunt or fine wire helices. dd are sec- 
tions of fixed hollow cores of soft iron. A helix 
with such tixed hollow cores constitutes what is 
known in the art asa hollow 1eL electro-magnet. B 
is the carbon-holder or rod. C is the armature of 
soft iron extending ae ross un ler the two hollow-legs, 
A A, of the electro-magnet and having projecting 
teats a a above and below arranged to enter. with 
out touching. all the hollow legs of the magnets. 


The armature is mounted on a lever C3 pivoted to 


the standard Eat J’. The motion of this lever is 
limited by the adjustable stops G below and D! 
above, the latter supported in the cap or case, not 


shown. When no current is passing, the lever rests 
on the stop G as shownin the cut. Secured to this 
lever is the link C?. and to it the links C' which are 
pivoted to one side of the annular clamp D, which, 
when no current is passing, rests on the table or 
Hoor or lower stop, D*, as it is variously called, a 
part of the frame of the lamp Also secured to the 
armature lever is the piston-rod of a dash-pot F and 
the end of a spiral spring ¢ adjustable by means of 
the thumb screw c. The action of the current is to 
tend to draw the armature up 
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Defendants’ New Electric Lamp is 
shown, as to its operative regulating parts, in the 
cut on the opposite page. 

E represents various parts of the frame and stan- 
dards of the lamp. AA are the helices of both 
main and shunt circuits wound one over the other 
and forming a single differential electro-magnet. 
d dare its poles. They are the ordinary poles ofa 
horse-shoe magnet, being connected together at the 
back by the soft iron cross-piece d’. B is the car- 
bon-holder or rod. Cis the armature of soft iron 
extending vertically in front of the poles as shown. 
Its preferred position is described by Mr. Weston 
(fol. 1306, p. 315), to be that shown in the drawings 
at the instant the clamp D attains its  bit- 
ing angle on the rod,to wit, with its (the armature’ s) 
upper edge on a level with the lower edge of the 
upper pole. The armature is mounted on two hori- 
zontal leaf springs, C* C%, secured to the frame at 
bb. They are flexible and offer little or no resist- 
ance to the upward movement of the armature. 
Secured to the armature through a projecting arm 
is the spiral down-pulling spring ¢ adjustable by 
means of the thumb screw c’ operating a lever arm 
as shown. Also secured to the armature through 
another arm C? is the piston of the dash-pot F, and 
the link C', which latter is pivoted to one side of 
the annular clamp D. The clamp is, through its 
long tail, ada pted to rest on the table or floor or 
lower stop, D*,a part of the frame of the lamp, 
when no current is passing. The action of the 
current is to tend to draw the armature up. 


144 
"e now come To the question ot 


Infringement. 


l'nder this head. we take the claims in the same 


order as before. and first 


The Sixth Claim. 


‘In an electric lamp, an annular clamp 
adapted to grasp and move a carbon-holder, 


substantially as shown.” 


The testimony of Mr. A/rcks, as to the infringe- 


ment of this claim by the Defendants Old Lamp, is 
found at fols. 74-76, p. 44 He Says: 


‘The general characteristics of the clamp are 
that by its angular position it may seize and 
move the carbon rod with great firmness and 
precision of motion, and at the same time be 
free to \ leld that crip WW hen the side opposite tO 
that by which it was raised touches upon the 
floor ora stop. Now comparing Complainants’ 
Exhibit Defendants’ Electric Lamp, I find the 
same combination identical in substance with 
that described in said sixth claim of the patent, 
the rod is the same and the clamp is the same 
and operates the same in regard tothe rod both 
for seizing, moving and releasing the rod. The 
earbon-holder rod will be instantly recognized 
as the rod passing vertically through the frame 
of the machine and the clamp will be recognized 
when the observer looks downward upon the 
upper side of the lower plate of the top of the 
machine. One side of this clamp is hung by a 
connecting link to a lever arm straddling the 
said carbon-rod. The said clamp when in its 
lowest position touches Onl the opposite side or 
part of the frame which acts asa bottom stop 
precisely as the floor in the patent stops the 
descent of one side of the ring clamp. In 
expressing this opinion I have taken into con 


_ 


— 


445 
sideration the fact that the external shape of 
this clamp in the defendants’ machine differs 
from the external shape of the ring clamp 
shown in the plaintiff's patent, but this external 
shape is, in my opinion, utterly immaterial as 


wg long as sufficient of the material upon the out- 
: , side of the clamp is left to enable it to properly 
perform its functions. The defendants’ clamp 
contains sufficient exterior material to form or 
provide for the lifting lever portion and the 
releasing lever portion. The only advantage of 
aring over and above the defendants’ construc- 
tion is that the ring may work around by degrees 
and present new surfaces ‘for wear, without 
changing the operation of the clamp in any 
respect. I find therefore in the defendants’ 
lamp, the combination of parts as described in 
said sixth claim operating in the same way to 
produce the same result.”’ 

— -« 

; The testimony of Pres. J/orfon on the same sub- 
ject is found at fol. 119, p. 72, where, having de. 
scribed the original establishment of the are, he 
continued : 

‘‘ As the carbons burn away the increased re- 
sistance of the are will diminish the current 
passing through the coils of the electro-magnet 
and thus rednee its attraction for the armature 
which will thus be allowed to descend, so al- 
lowing the lifter to move downwards permit- 

| ting the ring clamp and rod of the upper car- 

bon-holder to go with it, until the further side 

I of the ring or rather a lug projecting from it 

. rests upon a horizontal portion of the lamp 


frame. After this any further downward mo- 
tion of the lifter will allow the ring-clamp to 
assume a position more nearly horizontal, 
whereby its grip upon the vertical rod is slack- 
ened until the latter slips a little, when, the are 
by this means being shortened, the amount of 
current through the coils of the electro-magnet 
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is increased, the armature and connected parts 
are drawn up, the grip of the ring-clamp is 
tightened again so as to hold the vertical rod as 
before. Throughout this whole, action, which 
constitutes the practical operation of the lamp 
| tind substantially the same results brought 
about by substantially the same agencies as in 
Complainants’ Exhibit Brush Electric Lamp 
No. 1.”’ 


The testimony of Mr. Flicks, to the effect that the 
subject-matter of the sixth claim is found in the De 
fendants’ New Lamps, is at fol. 86-89, p. 52. He 
there gives a full description of the Defendants’ 
New Lamps, which description we shall have occa 
sion to refer to hereafter, under the head of infringe 
ment of the prst claim 


Pres. Morton’s testimony in regard to the Defend- 
ants’ New Lamps on this question of infringement 
Is printed at fols. 128-125. it 44. We quote from 


if cts follows fol. 124): 


‘‘In my opinion the construction and opera 
tion of the Exhibit Defendants’ New Lamp, for 
the purposes of the establishment and mainte- 
nance of the electric are, are substantially the 

* same us the construction and operation of the 
lamp described in the reissue patent in suit and 
illustrated by the Exhibit Brush Electric Lam) 
—_ 


For the purposes of the si#th claim (and also of 
the 77th), it is not contended by the appellees that 
there is any material difference between the two 
forms of their lamp. See Pope, fol. 107, p. 671. 

To the testimony given by appellants’ experts 
upon the question of the construction and operation 
of the ann ular clamp, in combination with the car- 
bon rod, under the control of the magnetic motor, 
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as described in the Brush Reissue Patent, the ap- 
pellees were put to make answer. 

[t was perfectly plain that the operation which 
the appellees’ experts ascribed to the Brush lamp 
and found described in the Brush patent, and which 
they declared to be the operation of each form of 
the appellees’ lamp, was that of an_ equi- 
librium lamp, as hereinbefore defined,and explained; 
that is to say, the operation of the lamp proceeded 
by an adjusted balance or equilibrium of the forces 
acting upon the annular clamp, of which balance or 
equilibrium the current, as expressed in the magne- 
tism of the helix, was the variable and therefore the 
reguiating factor, whereby all the movements of 
the annular clamp in exercising its continuous con- 
trolover the movable carbon by its angular impinge- 
ment upon the eylindrica! carbon-holding rod, were 
determined by the changes in the magnetism of the 
helix, and were substantially proportional in diree- 
tion and extent to those changes. 

The appellees fully aecepted this view of the 
mode of operation of their own lamps in either form. 

They tried to escape the charge of infringement, 
by showing that the Brush lamp worked in fact as 
a stop lamp. and that the Brush specification was 
capable of a construction consistently with that 
operation. That they fell into a gross blunder on 
the question of fact as to how the Brush lamp oper. 
ated, has been already clearly shown; and it has 
also been shown to the Court that the only fair 
reading of the Brush specification makes it consist- 
ent with what has been demonstrated to be the 
actual mode of operation of the lamp described, 
viz.: the mode of operation of an equilibrium lamp. 

We say that the appellees, in making their 
defence to our prima facie case, fully accepted our 
view of the mode of operation of their lamps in 
either form—that is to say, that their old lamp 
and their new lamp were equilibrium lamps, 
distinguished as such from the Slater & Watson 
lamp, forinstance, which Mr. Weston distinctly de- 
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clared to bea stop lamp, and which he condemned 


accordingly. 
The following quotations, out of many that might 
be made, settle this 


Mr. O/7 Lmoy Suys (fol 1162. p. 720) ): 
-In the defendants’ New,Lamp, the design is 
to have the lifting force on the one hand, and 
gravity on the other, as nearly as possible in a 
condition of stable equilibrium, so that with 
a slight preponderance of gravity on the one 
hand, the upper carbon will be permitted to 
fall, and on the other hand, witha shight pre- 
ponderance of the attractive force of the mag- 
net, the upper carbon-holder will be lifted.”’ 


Mr. Weston (fol. 12438, p. 776), speaking of the 
Defendants’ Old Lamp, says: 

‘It is intended and designed to operate by 
securing a balance of forces in the lamp; but 
at the same time leaving the armature free to 
move in either direction, 1f the current varied 


from any cause w hatever. 


This was their position, strongly reiterated as to 
the mode of operation of their old and their new 
lamp during the taking of their testimony in an 
swer to our pi ima faci Case, 

By our evidence in reply, it was overwhelmingly: 
proved that the Brush lamp did not operate as a 
stop lamp, but did operate as an equilibrium or 
balance-of-forces lamp, just as appellees had said 
their lamps did 

In this emergency it became necessary for the 
appellees to device a new theory of non-infringe 
ment. 7 

The foundation for it was laid by a line of cross- 
examination addressed to Prof. Cross, fols. 4294 
31, p. 271. : 

The hypothesis is put to Mr. Cross that solenoids 
and cores are substituted in the Slater & Watson 
lamp for electro-magnets and armatures, and a lifter 
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interposed between each solenoid core and its con- 
nected clamp, and assuming such changes to be 
made, this question is put to Prof. Cross (xQ. 289): 


‘Suppose that careful observation shows 
that the operation of the feeding is this: the 
rod does not jar through the clamps when the 
latter are not in contact with the floor; and 
when they are in contact with the floor, the 
rod after a short interval slightly overfeeds, 
whereupon the clamp immediately leaves the 
floor. and this appears to be the norma! opera- 
tion; but the overfeeding is so slight that it 
does not interfere with as uniform a steadiness 
of the are as that observed in the Brush lamp, 
burning under ordinarily favorable conditions. 
[ am supposing, as before, that the clamps are 
out of contact with the floor half or more than 
half the time. Please answer the same question 
as to the identity of the modified apparatus 
with Brush’s?”’ 


The hypothesis, it will be observed, by substitu- 
ting solenoids and cores for the common electro- 
magnets and armatures, makes it possible for the 
Slater & Watson lamp to act as an equilibrium or 
halance-of-forces lamp; also, by taking away the 
armatures it takes away a material part of the 
clamping apparatus without which the parts re- 
maining could not clamp at‘all, as Slater & Watson 
have described the operation ; also, it adds a lifter, 
interposed between the moving members of the mag- 
netic system, and so much as is left of the Slater & 
Watson clamping apparatus ; and lastly, that which 
is left of the clamping apparatus is a pair of metal 
arms or levers with eyes surrounding the carbon- 
rod, which, if they would work atall as ring clamps, | 
would work badly for all purposes of feeding, not 
only because of their reversed leverage, but also be- 
cause of one interfering with the other, as has been 
heretofore explained. The hypothesis, in short, 
supposes a hybrid lamp, not described by Slater & 
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Watson ; not like the Brush patent lamp; not like 
either of the appellees’ lamps; not a lamp which 


appears to have been ever practically used by any- 
body or to be capable of practical use. 

Of this imaginary monster, Prof. Cross says, in his 
answer to the question, that if it were possible for 
the supp sed operation to be consistent with as great 
steadiness as that of the Brush lamp (and he does 
not believe it to be possible) he should consider that 
the two feeding devices, namely that of the Brush 
lamp, and that of the hypothetical lamp, were not 
substantially identical. And certainly they would 
not be, for the hypothetical -lamp would not have 
the Brash ring-clamp with its single, simple and 
sure control of the carbon-rod, or the single regu- 
lating magnetic member of the Brush lamp. Viewed 
as an attempt to get an admission that the Slater & 
Watson lamp could be worked over into something 
not differing materially from the Brush lamp, by 
the familiar process of supposing first one alteration 
to be made, and then another, and then another, the 
cross-examination of Mr. Cross on this subject can- 
not be regarded as brilhantly successful. | 

But it is attempted to make another use of it, 
namely, to contrast the hypothetical lamp and its 
hypothetical operation with the appellees’ infring- 
ing Jamps and their operation, in the hope of mak- 
ing out that the two lamps have the same substantial 
character. Wesee init an indication of the posi- 
tion afterwards explicitly taken on the part of the 
defence, that the appellees’ lamps, or more partic 
ularly the Defendants’ New Lamp is so used as to 
have the clamp at the floor only at intervals and to 
have the feeding proceed by a succession of shight 


overfeedings. 


The question was not put to Mr. Cross whether 


if the Brush patent equilibrium lamp were so. ad.- 
justed that the clamp would not be constantly in 
contact with the floor but only in such contact at 
intervals, the feeding taking place by such inter 
mittent contacts, but the operation of the lamp still 
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continuing to be that of an equilibrium or balance- 
of-forces lamp, the intervals of contact being so 
short and the extent of the overfeedings so) slight 
that the uniformity of the light was not materially 
injured, the lamp under such change of adjustment 
would cease to be substantially the lamp of the 
Brush patent. If such a question had been put, it 
would doubtless have been promptly answered in 
the negative. 

But now the appellees have undertaken, as a 
last and desperate resort, to set up, in their rebut 
tertothe xppellants’ reply, just that theory of non- 
infringement. 

They have introduced evidence to show that by 
so adjusting their lamp as to get for a given current 
strength an increased length of are and. conse- 
quently increased illuminating effect, they do pro- 
duce in their lamp the above described hypothetical 
operation, namely, that, when the clamp is in con- 
tact with the floor, the rod after a short interval 
slightly overfeeds, whereupon the clamp immedi- 
ately leaves the floor, and that thus the clamp is out 
of contact with the floor half or more than half the 
time, instead of being constantly or normally in 
contact with the floor after the feeding operation 
has once begun. 

We do not consider this new departure of the ap- 
pellees to deserve to be treated with detailed ex- 
amination of the evidence, as has been.our custom 
in other parts of this brief. 

Everybody agrees that the most perfect uniform- 
ity of feeding, and hence of light is to be obtained, 
both in the Brush patent lamp and in the appellees’ 
lamp, when the lamp is so adjusted that the clamp 
may remain normally at the floor. Such will be its 
position so long as the feeding movements of the 
carbon are of the utmost possible minuteness, and 
therefore the light of the utmost possible steadiness. 
If it be desired to increase the amount of light, 
this may be done within limits by so changing the 
adjustments of the lamp that witha given expendi- 
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ture of power there will be maintained normally a 


longer are; but the consequence of this will be that 
the feeding movements of the carbons will become 
less minute. The less minute they are, the more 
perceptibly intermittent they will become, and the 
supposed change of adjustment may readily be car- 
ried so far that the feeding will proceed, as the ap- 
pellees now say if proceeds in their New lamp, that 
is, by a distinct succession of overfeedings, the result 
of each one of which is such a diminution of are and 
consequent strengthening of current as carries the 
clamp roa compensating position somewhat above 
the floor, from which it slowly descends to the floor 
again, resting there until the next overfeeding takes 
place, when the raising of the clamp Is repeated 

The whole question Is one of sacrificing perfection 
of uniformity of feed, and consequently of light, to 
the advantage of increasing the amount of light 
for a given expenditure of power. But it is per- 
fectly manifest that whether the lamp be used un- 
der one or the other of these two described condi 

tions, it is working all the time ipon the same sub- 
stantial mode of operation, that is to say, the car 

bonis held under a substantially constant equilib 


rium of forees. the feeding of the carbon taking: 


place in correspondence with variations in the cui 

rent (which is the variable element of that equilib- 
rium), and the carbon being fed through the ring 
clamp, in which it is so held, substantially in the 
manner which is described in the Brush patent and 
which distinguishes the Brush lamp from all its 
predecessors. The very terms employed in the de- 
scriptive part of the Brush patent are sufficient to 
include just such irregularities of working as the 
appellees now attribute to their lamp. It says: 


‘the normal position of the ring Dis in contact 
with its lower support, the office of the core C 
being to regulate the sliding of the rod Bthrough 
it. If, however, the rod accidentally slides too 
far, it willinstantly and automatically be raised 
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again,as at first, and the carbon points thus 
continued in proper relation to each other.’ 


The words ‘“‘accidentally sliding too far’’ consti 
tute another expression for overfeeding. If there is 
no overfeeding the clamp will remain in contact with 
the floor. If there is any overfeeding, the clamp 
will be raised above the floor sufficiently to restore 
the proper relation of the carbon points to each 
other. The greater the overfeeding, the higher the 
clamp will be raised and the longer will be the time 
before the clamp reaches the floor again. If one 
chooses to use the lamp for the purpose of increas- 
ing the amount of light, in such a way as to increase 
the liability to overfeeding, it certainly cannot be 
said that he has departed substantially from the 
mode of operation described in the passage quoted 
from the specification. But this is all that the ap. 
pellees pretend to have done. 

Whether or not they ever did ¢iés until after the 
appellants’ evidence in reply had been introduced, 
and whether or not they then for the first time 
changed the adjustment of their lamps, so as, to 
to the extent described, to disturb the uniformity 
of feed which their lamps are adapted to give, we 
have no means of knowing. We are strongly in- 
clined to think that it is all anafter-thought and an 
after-contrivance. We are inclined to think so, be- 
cause we know that the appellees, when they were 
putting in their defense to the appellants’ prima 


facie case, had a great deal to say about the Defen- 


dants’ New Lamp being so organized as to burn effec- 
tively witha comparatively short arc. They claimed 
for the short are at that time certain advantages, 
and their evidence in that respect was calculated, to 
say the least, to give the Court to understand that 
that was the way they were using it. They may, 
however, for aught we know, have changed their 
mode of adjusting their lamps in perfectly good 
faith, finding that the users of the lamp preferred a 
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stronger light, nothwitstanding the greater unsteadi- 


ness of the light involved in the necessary lengthen- 
ing of the arc: for that purpose. It is immaterial 
why they did it, or whether they did it or not, The 
substantial operation of the lamp manifestly’ 'e- 
mains unchanged, and no change of construction 
whatever is made in the lamp. To bring about the 
effect now testified to by appellees’ experts that 
‘the clamp remains half or more than half the time 
above the floor in their New lamp, nothing is needed 
but one or two turns of the adjusting screw c, regu- 
lating the tension of the down-pulling spiral spring 
Cc (p. 442, supra). 

The evidence in regard to the alleged adjustment 
of appellees’ lamps will be found, if the Court 
desires to look at it, in the following places: 


Weston, Q. 24-28, p. 836-837, and gen 
erally, pp. 850-853, 854, 858, 860, 861, 
885, 886, 879. Also Cross, Q. 11, p. 
385; xQ, 24-29, p. 38; Q. 1, p. 410. 
Hicks, Q. 6, 9, 10, p. 392. 


The Court will not find any testimony by any 
witness for the appellees that in his opinion the 
change of operation produced in the appellees’ 
lamp by the adjustment for a longer arc, which we 
have I eel) above considering. in rolves any § vb atan 
lial differ 1iCe whatlene j in lhe operation of Lhe 


lamp 


One more attempted distinction remains to be 
noticed. 

Mr. Pope, at fol. 1127, carefully reconsiders and 
corrects his testimony previously giyen as to the 
question whether the appellees’ old lamp contains 
the invention described in the Brush reissue and 
claimed in either the fifth or sizth claims; (as to 
which, it will be remembered, he says there is no 
difference between the old lamp and the new,) and 
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says that his answer to that question is to stand 
thus: 


‘If the annular clamp specified in the fifth 
and sixth claims is construed to include any 
clamp which acts by angular impingement in 
the manner described in the specification [and 
we know what that operation is, and that the 
appellees’ lamps in either form have it], then 
I find the combination of the fifth and sixth 
claims respectively, in the exhibit; but if the 
clamp is subject to the limitation referred to in 
the first claim then, as I have already stated in 
my answer to 83d question, it depends upon the 
construction given to the term independent in 
accordance with the reasons there stated.”’ 


Reference to his 83d answer (fol. 1060) shows 
that the limitation in question is that 


‘* the term independent, as applied to the clamp, 
means that it is free to turn itself around * * * 
as distinguished from a clamp which is at- 
tached to the core by a pivoted link and not 
capable of being thus turned.’’ 


This attempted distinction is manifestly an un- 
substantial and immaterial one, so treated by the 
experts for the appellants (see Hlicks. fol. 610, 
p. 390), and not really otherwise treated by any 
witness for the appellees. It is a detail of con- 
struction that is not even mentioned in the text of 
the Brush reissue or of the original patent. 


To sult Up, then. the substantial construction 
and operation of the combination covered by lhe 
sixth claim is decisively proved, and practtcally 
admitted, to be contained in the Defendants’ Old 
and New Lamp. 
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The Fifth Claim. 


‘‘In an electric lamp, the combination, with 
the carbon-holder, of an annular clamp sur- 
rounding the carbon-holder, said clamp adapted 
to be moved, and thereby to separate the carbon 
points, by electrical or magnetic action, sub- 
stantially as herein set forth.’’ 


All that has been said under the head of the sizth 
claim, as to the movements of the clamp to separate 
the carbon points, involving the operation and re- 
sult described in the patent, is equally applicable 
to the fifth claim, so far as the element of the clamp 
and its combination with the carbon rod is con- 
cerned, 

[t is sufficient, in order to show that the experts 
are agreed as to this, to refer the Court to the testi. 
mony of Mr. //icks (fol. 76, et seg.) as to the De- 
fendants’ Old Lamp, and his testiniony (fol. 89), as 
to the New Lamp, and to the testimony of Mr. Pope 
(fol. 1061 and 1069). 

The 7/th claim calls for the additional element of 
an electrical or magnetic agent for the purpose of 
giving or permitting the described movements of 
the clamp. 

When we come to consider the question of in- 
fringment under the first claim, we shall find that 
the expert evidence raises the question (for what 
ever it may be worth in law) whether a constrained 
armature having specifically the operation of the 
constrained armature of the Defendants’ Lamps 
was old in the art, as distinguished from other con- 
strained armatures having the same generic opera- 
tion in an electric are lamp. 

For the purposes of the Sif th claim now under 
consideration. the question is. whether fhe dppe llees 
employ an electric or magnetic ade nt which has 
substantially the sameoperation in the combination 
as that which the corresponding agent described 
in the reissue patent has. 

Bearing in mind the essential character of the 
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operation of the lamp as a whole, VizZ., that con- 
tinuous control is exercised over the ¢arbon-holder 
by the electrical or magnetic agent through the in- 
strumentality of the clamp, so that the clamp is at 
all times during the burning of the lamp subject to 
the action of forces which are in equilibrium, and 
of which the electrical current and the magnetism 
produced thereby is the only variable factor, the 
essential characteristics of the electrical or magnetic 
agent to be employed in the combination will read- 
ily be perceived, to wit, for an unchanging current 
the attraction must be substantially uniform 
throughout the range of traverse of the electrically 
or magnetically moving part, as heretofore fully 
discussed. 

The magnetic agent, specifically described in the 
Brush reissue patent, is a solenoid and core, which 
has always been well known to be capable of oper- 
ating in the manner above described, as essential to 
an equilibrium lamp. 


There is nowhere in the case cnHy denial by any 
wilness for the appellees lhat the armatures em- 
ployed in the Defendants’ Old and New Lamps, 
respectively, have substantially the essential char- 
acteristic described above, but on the contrary, the 
expert witnesses of the appellees specifically assert 
that the armatures in each lamp, respectively, 
move through a substantially uniform field of 


Jorce, and thereby maintain a condition of equilib- 


riu min halance of force a acting “pon the movable 


carbon. 


So far as there has been any denial by any wit- 
ness for the appellees that the operation of the 
armature of the Defendant's Old Lamp, or of the 
Defendants’ New Lamp, is ‘he same as that of the 
solenoid and core, it appears to have proceeded 
from and to rest upon a very manifest mistake on 
the part of the witnesses for Appellees as to what 
the operation of the Brush solenoid and core is. 
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Their idea of the mode of operation of the solenoid 
and core in the Brush patent and lamp is, (or was 
until their mistake was plainly shown,) that the 
core was drawn into the solenoid to give the required 
upward motion to the carbon, wnder a constantly in 
CTCASING MAGI lic attraction, and they coutrast with 
this the operation of the appellees’ constrained 
armatures, which, they say, more undera practically 
or substantially uniform magnetic attraction. Be 
CAUSE of this difference, they Say, the appellees’ 
lamps are equilibrium lamps, and the Brush lamp 
is not. 

There is no reason to suppose that had they not 
fallen into this mistake, they would have made any 
account of the trival degree, if there is anv degree, 
in which the appellees’ armatures more nearly ap 
proach perfect uniformity of the magnetic pull dur 
ing the complete traverse of the armatures, It is 
easy to see how they did fall into their mistake. 
The law of operation of the solenoid and core, as 
will hereafter be more fully shown, is such that the 
core may be drawn into the solenoid under a mag 
netic attraction of a constantly increasing rate, o1 
under an attraction of a constantly decreasing rate, 
or under an attraction of a substantially uniform 
rate, according to the distance to which the core is 
entered within the solenoid, assuming the two to 
be of about equal length,as they usually are,when the 
desired action of the solenoid to lift the carbon rod 
is to begin. It is possible that a solenoid and core 
may be so used as to rise with a sufficiently increas- 
ing pull to give in an imperfect way the operation 
of a stop lamp, and this is what appellees did in 
their experiments with their Brush lamp; or, on 
the other hand, it may be so used as to exerta 
magnetic force practically uniform during the 
required traverse of the core, so that the equili 
brium of forees acting upon the annular clamp 
would be practically unchanged except by changes 
in the current, the one variable factor. 

The appellees’ experts, including Mr. Weston, 
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when they set about preparing the defense to this 
ease, started with the assumption (and indeed if 
they did not, they could hardly have started at all) 
that the Brush patent lamp was a stop lamp, and 
that being so, of course the solenoid and core of the 
Brush lamp must be one in which the core moves 
upward in the solenoid under a constantly increas- 
ing rate of magnetic attraction. 

But in the appellants’ reply it was made very 
clearly to appear that the Brush lamp was not a 
stop lamp but an equilibrium lamp, and that the 
operation of the solenoid and core therein, was ne- 
cessarily and was in fact; an operation by which 
the core moved under a practically uniform rate of 
attraction. , 

With this proof there is an end, as far as we are 
able to see, of the appellees’ theory of substantial 
difference of eperation between their constrained 
armatures and Brush’s: solenoid core as electro- 
magnetic agents for the purposes of the #/t/ claim. 

We think the same to be true for the purposes of 
the first claim, but that question we will discuss 
hereafter. 

We now wish to make good all that we have said 
as to the mistake of the appellees’ experts in re- 
gard to the operation of the Brush solenoid and 
core, showing first that their opinions as to substan- 
tial difference between it and Weston’s constrained 
armatures proceeded upon just that mistaken view, 
and only so; and secondly, that it was in fact a 
mistake. 

Speaking of the arrangement of electro-magnet 
and armature in the Defendants’ New Lamp, Mr. 
Pope says in his 90th answer (fol. 1066) : 


“ When the lamp is in operation, the movable 
upper carbon is acted upon simultaneously by 
two antagonistic forces, viz., gravity, tending 
to pullit down, and thus bring it near the lower 
carbon, and magnetism, tending to draw it up, 
and thus separate it from the lower carbon. 
The the OOTY of the Opt ration. in hoth Defendants’ 
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and Complainants Lamps, is this: [and here 
we get an acknowledgment from Mr. Pope that 
the Brush patent lamp Is at least not designed 
to be run as a stop lamp in any sense or degree, 
but as an equilibrium lamp| when the are is at 
its normal length the two opposing forces are 
in equilibrium and the movable carbon remains 
at rest; when the carbons burn away, increas 
ing the length of the are, the magnetic force is 
diminished, gravity preponderates and the car- 
bon descends. When the arc is tooshort or when 
the carbons are in contact, as at the first light 
ing of the lamp, magnetism preponderates and 
the carbon ascends. Inasmuch as gravity is 
constant, exerting the same force upon the car 
bon throughout the entire range of its move 
ment, it is obvious that a more perfect result 
will be obtained and the automatic adjustment 
more easily affected if the antagonistic force is 
also constant throughout the range of move- 
ment of the carbon. Hence the organization 
of the electro-magnet and armature in ‘* Defend 
ants New Lamp,.”” in which the latter is acted 
upon by a magnetic force nearly constant, as 
explained in the last answer, applies that for¢e 
to the movable carbon in the most adrantagqeous 
manner to accomplish the desired result.”’ 


[In his previous answer he said (fol. 1065), speak 
ing of the appellees’ new lamp: 


* The manner in which the armature is 
mounted pon the springs, B. B. with refer 
ence to the vertical position of the electro- 
magnet, has the effect of causing a gradual 
increase in the horizontal distance between the 
respective poles of the armature and the magnet 
in the ratio of the diminution of the vertical 
distance between them as the armature moves. 
and hence this manner of mounting the arma- 
ture and controlling its movement with refer- 
ence to the electro magnet causes the action of 
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the. latter upon the former fo be much more 
nearly uniform throughout a considerable 
range of movement, than // 7s possible to oblain 
by Wied WNS of 4 othe organization known 


lo siif¢ Side 


Contrasting this with the operation of the Brush 
solenoid and core, Mr. Pope says (fol. 1067) : 


‘*'The movable core as shown and described 
in the Brush patent, is drawn upward into the 
solenoid by the attractive force of the magnet- 
ism developed in the latter, which, within: the 
range of movement of the core, as limited by 
the upper and lower stops, isa constantly in- 
CTEASING Sores as the core moves upward. The 
force of gravity which, in this as in the former 
case, Is a constant force, acts upon the core in 
the opposite direction. Hence in this organiza- 
tion one of the antagonistic forees acting upon 
the movable carbon is variable while the other 
is constant, and for that reason it is more diffi- 
cult to maintain the required equilibrium be- 
tween them, which is essentiai to the most per- 
fect regulation of the are.”’ 


In his next answer (fol. 1068) he says that: 


‘“The movement of the armature across the 
field of the electro-magnet by a magnetic force 
which is approximately the same at every 


point in its path,” 


is. so far as his knowledge extends, a new result 
characteristic of Weston’s organization. 


Again, in his 216th answer (fol. 1149), he says: 


‘* The movable armature in defendant's new 
lamp, * * * moves under the action of a 
constant magnetic force throughout its range of 
movement; while the movable core, described 
and shown in the Brush patent, is drawn into 
the solenoid by the attractive force of its mag- 
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netism, which within the range of movement 
of the core between its limiting STOps, is a 
constantly increasing force as the core moves 
upwards, while the opposing force of gravity is 
constant; hence, in the Brush apparatus one 
of the antagonistic forces acting upon the 
movable carbon is variable, while the other is 
constant, and for that reason it is move difficult 
lo maintain the condition of equilibrium be- 
tween them, which is essential to the most per 
fect regulation of the art. I regard this as a 
substantial difference between the two organi 
zations, inasmuch as a different result is ob. 
tained, and this by reason of the difference in 
the construction and mode of operation of the 
two devices.’ 


In his 212th answer, speaking of the Serrvin lamp, 
which was an old and well-known lamp before the 
Brush patent, as we have seen, and whose magnetic 
devices will be more particularly referred to and ex- 
plained hereafter, he says: 


‘In the case of the Serrin magnet, as in 
that of the ordinary magnet, the armature 
moves through a field of continually increasing 
magnetic force, the only difference being that 
in the former case the increase Is less rapid and 
is therefore, for a given range of movement 
more nearly (ii approvimation to a uniform 
field. Inthe Defendants’ New Lamp, owing to 
its peculiar construction the armature moves 
through an approximately uniform field, as I 
have heretofore explained. The Serrin magnet 
may be considered as a form intermediate be- 
tween that of the ordinary electro-magnet and 
that of the defendant's new lamp, being better 
for the purpose designed than the first nafhed 
and not so good as the last named.” 


In connection with this subject, we will quote also 
some testimony given by experts for the appellees 
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in regard to the Defendants’ O/d Lamp, comparing 
it with the Defendants New Lamp on the one 
hand, and with the Brush solenoid and core on the 
other. 


Describing -this arrangement of the Defend- 
ants Old Lamp, Mr. Guimby says (fol. 1186): 


‘* It consists of an electro-magnet, composed 
of two helices having longitudinally hollow 
fixed iron cores, presenting hollow poles of re- 
spectively opposite polarity. The armature, 
which is an iron bar overlapping both poles, is 
provided with two conically pointed iron evlin- 
ders, which loosely enter the hollow poles 

In its movements there is, therefore, no 
abrupt entrance nor abrupt departure of the 
entire mass of the armature into or from the 
field of greatest magnetic force. 

The object of the invention is to insure that, 
during the movement of the armature.through 
a considerable portion of the magnetic field, the 
degree of attractive force exerted upon it by 
the magnet will remain unchanged, in con- 
tradistinction to the fact as regards the opera 
tion of ordinary electro-magnets and armatures, 
in which, with a given current, the attractive 
force to which the armature is subjected, 
rapidly increases as the distance of the 
armature from the magnet diminishes, and 
in similar contradistinction fo the mode of 
i ration of the Brush solenoid in whi ich. with 
a given current the lifting power increases in 
amount as the core rises, and diminishes as the 
core falls.”’ 


Speaking of this same lamp (Defendants’ Old 
Lamp), Mr. Pope says (fol. 1086) : 


‘*The result produced by this organization 
is that the inlensity of the magnetic field in- 
creases very slowly as the armature moves to- 
wards the poles of the magnet; and in conse- 
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‘ 
quence of the armature being thus moved 
through a nearly uniform tield, the attractive 
force increases but compuratively little in pro- 
portion to the distance which the armatnre 
moves ; the effect being substantially the same 
as if the armature of an electro-magnet were 
made to approach its poles at a very oblique 


a ngle. 


Mr. Quimby says (fol. 1,189), speaking of the De- 
fendants’ New. Lamp, and of the movement of the 
armature therein, away from the face of the electro 
magnet as it is drawn up vertically. 


‘The lessening of the effective lifting 
power of the magnet due to this’ with- 
drawal compensates for the increase in the 
lifting power of the magnet, as the armature 
rises, and the result is a lifting force acting in a 
uniform degree upon the armature during the 
whole of its upward motion. This 7s « carry- 
ing forward of the idea embodied in the pecu- 
liar magnet and armature of the Exhibit De 
Jendants’ Electric Lamp |\the Old Lamp| and 
in the same way is distinguishable from the 
Brush solenoid.”’ 


Now the evidence which has thus been quoted 
fully supports what we said above. — 


first: That the difference of operation in passing 
from the old Serrin lamp to the Defendants’ Old 
Lamp, and from that again to the Defendants’ New 
Lamp, is regarded by the appellees themselves 
as a difference of degree merely. In the old Serrin 
lamp, the armature of the electro-magnet was made 
to approach its poles ata very oblique angle ; and 
this, Mr. Pope says, at fol. 1086, is substantially 
the same effect as that obtained in the Defendants’ 
Old Lamp ; and Mr. Quimby says that the operation 
of the Defendants’ New Lamp is but a carrying for- 
ward of the idea embodied in the Defendants’ Old 
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Lamp. The idea of all three of the lamps was one 
and the same throughout, namely: that the arma- 
ture, instead of moving, as in the case of the com- 
mon electro magnet and armature, in a line directly 
toward the face of the electro-magnet, should move 
in a line so nearly parallel with the face that a con- 
siderable extent of movement of the armature could 
be had with no considerable increase of magnetic 
attraction during such movement. The more 
oblique the angle at which the armature so moves 
to the line it would take moving directly toward 
the face of the magnet, the more nearly is this result 
attained. If the armature move parallel with the 
face of the electro-magnet, the result is attained still 
more perfectly. If it moves, as it is said to do in 
the Defendants’ New Lamp, a little way from the 
face of the electro-magnet, as it is drawn vertically 
towards it, the same result of uniformity of rate of 
magnetic pull during the movement of the armature, 
will be, or may be, still more perfectly realized. The 
essential operation, however, is always one and the 
suame—the differences are differences in degree 
merely. 

Secondly: lt appears that the supposed substan- 
tial novelty of operation of the appellees’ arma- 
ture, as compared with that of the Brush solenoid 
and core, rests upon the misunderstanding on the 
part of the appellees’ experts, as to what the Oper- 
ation of the Brush solenoid and core is. For both 
of the appellees’ experts say that fhe movement of 
the core is under a constantly increasing force as 
the core moves upward. ‘There is nothing in the 
record to give us to understand thatif this were not 
supposed to be the fact, the appellees’ experts 
would be of opinion that there was any substantial 
difference between the operation of the electro-mag- 
net and armature in the appellees’ lamps and the 
operation of the solenoid and core inthe lamp de- 
scribed in the patent. For, as has been before 
pointed out. the mere fact that the thing moved by 
the magnetic force in one case is the core of a solen- 
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oid, and in the other case is the armature of an elec 
tro-magnet, is wholly unimportant, in view of the 
known equivalency of these things for the purpose 
of such operations. 

Mr. Pope (fol. 1087) expressly gives as one 
of his reasons for thinking the differences be 
tween the solenoid and core of the patent, and the 
magnet and armature of Defendants’ Old Lamp to 
be substantial and material. 


* The field through which the armature mores 
iS more uniform lhan that of lhe- solenoid 


lhrow ah which lhe COT ¢ mores.’ 


His only other reason is, that the coil of an elee- 
tro-mugnet is smaller and more economical of elec 
tric energy than that of the solenoid, and thearma 
ture is lighter than the core and its movements 
therefore more easily controlled; matters which 
of course cannot help the appellees on the ques 
tion of infringement, because electro-magnets with 
armatures and solenoids with cores are both old and 
well known. 

We will now show that the appellees’ experts 
ure mistaken as to the operationof the solenoid and 
core of the Brush patent, and that the core, instead 
of being drawn up into the solenoid by a constantl 
increasing magnetic force, is drawn up by an ap 
proximately uniform foree, in fact slightly dimin 


ishing as the core rises. 
Prof. (‘FOSS SAVS (fol. Ys el N¢ Gs) ; 


** The defendants’ witnesses have erred in sup 
posing that (with a constant strength of current) 
the force acting upon the core of the solenoid 
increases as the core rises : the.attractive force 
exercised by a solenoid upon its core increases 
until it reaches a maximum when the end of 
the core first inserted is at or somewhat beyond 
the middle point of the length of the solenoid. 
The attractive foree then diminishes, at first 
somewhat rapidly, then very gradually, until it 
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becomes zero, when the middle of the bar coin- 
cides with the middle point of the length of the 
solenoid (supposing the core and the solenoid 
to have about the same length). Jn the Brush 
lamp of the patent, andinthe * * rank- 
lin I[nstilute Lamp, fhe COTT* of the solenoid is 
so placed that, when the carbons are in contact 
and a current passes, the core is not subjected 
to a magnetic force which increases as the core 
rises, but toa force which diminishes so very 
gradually that, throughout the limited motion 
allowed the core. fis attraction is sensibly 


constant.” 


He is: cross-examined (fols. 411, 412) as to what 
he means by ‘ sensib/y constant,’’ and he says 


(ans. QBS): 


‘**When the core of the solenoid is used to 
regulate the feed of an electric lamp, or for any 
similar delicate purpose, /f should properly be 
placed so that the attractive force will diminish 
as the core continues to enter the solenoid. It 
would be possible, I suppose, to operate an 
electric lamp with a solenoid governing the feed, 
if the attractive force increases as the core enters 
the solenoid, other things remaining the same, 
provided that increase was: slight, so that it 
might be easily compensated for by the action 
ofa spring. lt is to any variation in excess of 
this amount that | applied the term ‘ sensible 
variation.” © 


Being asked (QQ. 229) : 


‘*Then in the Brush lamp do you mean to 
say that there may be an increase of force as 
the core enters the solenoid, but that there is no 
increase of force in excess of any compensating 
instrumentality in the lamp ¢’ 


lle answers : 


‘‘In the Brush lamp, as figured in the patent 
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drawings, the core of the solenoid is so placed 
that the magnetic pull shall diminish as the 
core enters the solenoid. I made the statement 
regarding the possible operation of the lamp 
with the core improperly placed, lest | should 
be understood as asserting that it was absolutely 
impossible to construct such a lamp which 
would work at all except with the core of the 
solenoid in the most favorable position.” 


The question being next substantially repeated, 
he says (Q. 230): 


“The injury to the working of the lamp 
when the core is improperly placed would be a 
matter of degree. The best working would un 
doubted occur when the core is placed SO 
that the magnetic pull diminishes as the core 
enters the solenoid. If now the core be dis 
placed, so that the magnetic pull shall increase 
as the solenoid is entered, a restraining spring 
will have to be used. If the rate of increase is 
slight, the operation of the lamp will not be 
greatly interfered with. If the rate of increase 
is more rapid, even this counterbalanced by the 
action of the spring, the lamp will move | work | 
less perfectly, and the difficulty of working it 
will increase, as the rate of increase of the mag 
netic pull is greater. If the increase is too 
rapid, the lamp will cease to operate satis- 
factorily at all.”’ 


He adds that it would be impossible to draw the 
line where marked injurious effects would begin, 
without extended and careful experiments bearing 
upon that particular point, and that the difference 
which would transend that line would be a minnte 
one, and that, generally speaking, very small dif- 
ferences in the velocity and direction of motion of 
the moving parts of such delicate electrical ap- 
paratus, as electric lamps are very frequently 
followed by material and considerable differences 
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of result in the sensitiveness and efficiency of the 
lamp. 

Returning to Prof. Cross’ direct examination, we 
find (fol. 300) that the drawing of the Brush 
patent in suit shows about two-thirds of the 
length of the core as entered in the solenoid, being 
a position from which the core will * be lifted by a 
constantly diminishing attractive force.”’ 

He is asked what, if anything, he finds in the 
description given in the Brush patent of the in- 
tended working of the lamp, which requires that the 
core be so placed relatively to the solenoid as to be 
lifted by a constantly diminishing attractive force, 
and he says (Ans. 17): 


‘The description in the specification of the 
Brush patent shows that the lamp is desiqned 
lo feed gradually with the clamp louch ing the 
Moor. If the current diminishes, the very 
slight lowering of the core which occurs asa 
consequence slightly loosens the clamp and al- 
lows the carbon-holder to feed through a very 
minute length. If the strength of the current 
increases, the core rises slightly and lifts the 
carbon-holder il little higher. The COT Ee should 
evidently be in a state of equilibrium under 
lhe action of lhe magnetic pull, the small 
springs, and gravity, ready to move slightly in 
either direction when this balance is slightly 
disturbed. It would be very difficult to run 
the lamp of the patent satisfactorily if the core 
was so placed that (the current remaining the 
same or diminishing but very slightly) the mag- 
netic pull increased sensibly instead of dimin- 
ishing as the core rose.”’ 


And in his Ans. 18 he says: 

‘*Any constructor of electrical apparatus 
desiring to construct a lamp which would 
operate in the manner described in the patent, 
would certainly place the core in such a pos 
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tion that the magnetic pull acting upon it 


would not increase sensibly as the core rose.”’ 


the appellees’ witnesses having fallen into mis- 
take of supposing that in the Brush lamp the core 
rose under an increasing attraction. They found 
that the core rose with an: increasing attraction in 
the Brush lamp as they ran it, with all the absurdly 
bad working which they got out of it, as hereinbe- 
fore explained ; and believing that that was a fair 


specimen of the sort of work the Brush lamp was 
adapted to do, they naturally thought that, as the 
Brush lamp was intended to work, the core was to 
rise with an increasing attraction. Prof. Cross, 
being asked the question (21), 


‘* If the Brush lamp should be operated under 
such conditions that the core should be lifted 
by a constantly increasing attractive force, 
where would the clamp be during what might 
then be called the normal’ operation-of the 
lamp ¢- 


Savs: 


‘Under these circumstances, the core would 
tend to rise so as to carry the clamp lip into 
contact with the stop, and would probably do 
so unless the Stop were placed very high lp. 


iF] The lamp would be in a state of quite unstable 
Hh equilibrium, and the are would be liable to 
| very considerable fluctuations in intensity be 
| cause of this instability.”’ 
| Dr. Morton testified on this subject (fol. 562): 


| *12Q. | understand it to be asserted by the 
| expert witnesses for the defendants, that, apart 
from the comparative lightness of the moving 
parts of the Weston lamps, here sued, there ex- 


ists a difference of operation between them and 
the Brush patent lamp in this: that, while in. 
the Weston lamps the armature is lifted 


And then (Ans. 21) he gives us the explanation of 
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through its required extent of motion by a 
practically uniform magnetic attraction, the 
core described and shown in the Brush, patent 
in suit is lifted, through its required extent of 
motion, by a constantly increasing magnetic 
force ; now, taking first the Brush patent, and 
the construction and operation of the Brush 
lamp as there described and represented, is the 
lifting operation of the core such as these ren- 
tlemen assert.‘ 

A. It is not, and | think they are very mani 
festly in error in their statement, because the 
patent shows this core as loeated so as to enter 
the helix to a distance fully two-thirds of its 
entire length; in such a position, as is. well 
known. the lifting force would not increase, but 
would, on the contrary, decrease as the core 
rose: but forthe short distance through which 
its motion would be utilized, this lifting foree 
would be practically uniform. 

I3Q. What, if anything, do you find in the 
description of the operation of the lamp, as 
given in the specification of the Brush, patent, 
which calls for substantially such a position of 
the core, relatively to the solenoid as the draw- 
ing shows, being a position from which, as I 
understand you and Mr. Pope agree, it will be 
lifted by a constantly diminishing attractive 
force ¢ 

A. | understand that the entire description, 
so far as it refers to this part of the mechanism 
and its operation, involves the necessity of this 
mode of action, for if the upward motion of the 
core brought it into a region of greater attrac- 
tion, then none of the gradual motions by which 
adjustment and feeding are described as being 
brought about could take place, but on the 
contrary, the operation would be one of violent 
and sudden passage from a state of unstable 
equilibrium upward or downward as the case 
might be. 
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14Q. What is your opinion as to-what an 
electrical engineer or constructor of electrical 
machinery, reading this specification, and de- 
siring to have the lamp work as there de- 
eribed, would do as to the location of the core 
relatively to the solenoid / 

A. He would, without doubt, place itas shown 
in Figure No. 1 of the drawing accompanying the 
specification ; in the first place, because he 
would find it so directed in the patent, and in 
the second place, because he would Know that 
this was the most efficient position for it, in 
reference to the object in view.”’ 


The testimony of Mr. //icks and of Professor 
Brackett to the same effect, in regard to what the 
drawing shows, and what the patent requires, and 
what the Institute Lamp contains, in respect of the 
core’s rising under a slightly diminishing instead of 
an increasing force, will be found at fols. 506, 507, 
544, and 552. 


To sum up, then, the discussion as'to the infringe- 
ment of the fi/th claim, we submit that the appellees’ 
lamp in both forms contains the combination 
of the annular clamp, the cylindrical carben-holder 
und the magnetic agent there recited ; that the only 
controversy made by the appellees as to the infringe 
ment, is in regard to the operation of the solenoid and 
core as contrasted with their constrained armatures, 
and that the distinction which they attempt to make 
in this respect fails them, first, because it is explicitly 
based pon what has been proved CO be their misun- 
derstanding of the Brush lamp, and, secondly, be 
cause whatever peculiarity of operation they as- 
sign to the appellees’ constrained armatures is a 
matter merely of degree of perfection with which 
the novel operation brought about by the combina- 
tion of parts claimed in the fi/¢h claim is realized. 
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We next come in order to the question of infringe- 
ment of 


The First Claim. 


‘*In an electric lamp, the combination, with 
the carbon-holder and core, of a clamp sur- 
rounding the carbon-holder, said clamp being 
independent of the core, but adapted to be 
raised by a lifter secured thereto, substantially 
as set forth.” 


This claim, as we believe, is limited by the 
disclaimer filed Oct. 14, 1881 (p. 32), to an 
annular or ring clamp, and merely adds to the 
combination of the fifth claim the element of a 
lifler, and specifies the magnetic device of that 
claim as a ** core.”’ 


The lifter is the extra piece intervening between 
the core and the clamp ; on the one hand secured to 
the core so as to rise and fall with it, and on the 
other hand adapted to raise one side of the clamp; 
whereby the clamp is independent of the core but is 
adapted to be raised by it through the lifter, snb- 
stantially as is shown in Fig. 1 of the patent drawings. 


Appellants’ lamp in both forms has this extra 
piece intervening between the armature and the 
annular clamp, combined and operating in combina- 
tion, substantially like the lifter of Fig. 1 of the 
Brush patent. The piece in each case is secured to 
the armature so as to rise and fall with it, and is 
hinged to one side of the clamp and thereby adapted 
to raise that side, whereby the clamp is independent of 
the armature, but adapted to be raised by it through 
this piece, all substantially as shown in Fig. 1 of 
the patent drawings and for the same purpose and 
accomplishing the same result. (See Hicks, fols. 
79, 87; Morton, fols. 119, 123.) 


This is admitted by Mr. Pope, who says of the 
Defendants’ Old Lamp (fol. 1060) : 
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‘The clamp in the exhibit is capable of be- 
ing raised by a /iftler, one end of which is piv- 
oted to the clamp and the other to an arm rig- 
idly attached to the core ; hence, in this respect, 
the clamp corresponds to the one specified in 
the claim.” 


And of Defendants’ New Lamp (fol. 1068) : 


“The clamp in‘ Defendants’ Newl amp’ 
is attached to the movable armature by a piv- 
oted link substantially in the same manner as 
in Defendants’ Electric Lamp.” 


The element of this claim designated by the term 
‘‘core’’ is properly construed as synonymous with 
the magnetic agent of the 777A claim, to wit, a mag- 
netic agent which has the essential law of operation 
called for by the Brush invention, a substantially 
uniform pull for a sufficiently long range of traverse 
to accomplish the necessary feeding and regulating 
operations of the lamp. ‘This, for the reason that 
the solenoid and core is well known in the art asa 
device to secure a long range of motion with com- 
paratively little variation in the magnetic draft, and 
is at once the device most generally employed to se- 
cure thatend and is repre sentative of the class of 
magnetic devices of which that motion is the char- 
acteristic. 

This fact was recognized by Mr. Weston in his 
patent taken out September 5th, 1882, by Mr. Ed- 
ward E.Quimby,as hisattorney,where he says,speak- 
ing of his *‘ improved ” armature arrangementé “ By 
this means is attained a considerable range of move: 
ment without sensible variation in power, for the 
reason that as the attractive effect increases by the 
upward movement of the armature. is is counter- 
acted by the simultaneous movements of the arma 
ture away from the poles. For the attainment of 
this result, it has been usual to employ helical mag- 
nets [solenoids and cores], but the present arrange- 


ment I deem preferable [not because of any differ- 
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ence in or superiority of operation, but} as the heli- 
cal magnets ascommonly made are not as powerful 
nor as readily adjusted as those shown.” 

That the word ‘‘core’’ is sometimes used in the 
art in such a broad sense as this, is manifest from 
Mr. Pope's saying in reference to the first claim (fol. 
LOGS : 


‘Tf this term |core! is construed ia ils broad. 
esl sense, including therein any piece of iron 
which is movable by magnetic attraction, my 
answer,’ etc. 


The element ”” core ss should he ¢ ynstrued rocover 
any magnetically moving part whose property or 
law of motion is substantially that of a core in a 
solenoid, as shown in the specific Brush construction. 
The core in any case is nothing buta piece of soft 
iron. The combination of this piece of soft iron 
with the lifter and the annular clamp and the 
carbon-holder, is the combination of this claim. 
The funetion of this piece of soft iron in the 
combination is to impart certain described and 
essential motions to the other elements of the com- 
bination, whereby the results described are produced, 
The actuating force moving this piece of soft iron is 
the magnetic foree of the current. Now, so long as 
that magnetic force is applied to this plece of soft 
iron or core in such a way as to enable it to impart 
the requisite motions to the other members of the 
combination, it is wholly immaterial how that 
magnetic force is applied. It is immaterial whether 
it be applied by a solenoid to this piece of soft iron 
as its core, technically so called, or by an electro- 
magnet to this piece of soft iron as its armature, 
technically so called. It is the core or piece of soft- 
iron to which the current’s magnetism is applied, 
that isan element of this claim, and not the current’s 
magnetism itself or any particular way of applying 
it to the combination. The combination and every 
one of its elements, may remain intact and at the 
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same time the currents magnetism may be applied 


in some other way than by means of a solenoid sur- 


rounding the eore or piece or soft iron. If applied 
according tO the Sathe law. however. no matter what 
the means of applying it. whether new or old, the 
combination and all its elements will cooperate and ne 
work together precisely as they did before, and 
each element will produce in the combination the 
same result, and all will work together to exactly the 
same end,and in exactly the same way ; the elements, 
their mode of combination and of operation in com. 
bination, and the final result will be exactly the 
same. Under such circumstances, the courts hold, 
and the law is, that the combination may be sub- 
stantially embodied, notwithstanding the fact that 


| in the infringing combination, the parts claimed in 
| combination are made to have the claimed opera- 
ion, by power derived from a different physical 
| source: In this case from the coll of an electro 
| magnet instead of from the coil of solenoid. 
HH his view of the claim is strongly enforced by thi , * 


fact that the patentee calls the part C a ‘core o7 
armature’ in another claim, where its funetion is 
. just the same; showing that the only essential 
operation of the core is one which may be produced 
either by the core of a solenoid, or by armatures 
known in the art. 

If our construction of this claim ts the true con 


struction, infringement las been already proved, 
for then this claim adds only the //fter to the com- 
bination of the f#i/¢/ claim, and both of appellees’ 
lamps have been shown to embody all the elements 
of the fifth claim and the /i/fer as well. 

Besides, under this construction of the claim, in- 
fringement is substantially admitted by Mr. Pop 
as to both appellees’ lamps. He says (fol. 1067 


LOBS): ° 


‘* The only difference between * Defendants’ 
New Lamp’ and ‘ Defendants’ Electric Lamp,’ 
referred to in answer to question 83, so far as 
the combination of the first claim is concerned, 
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is found in the element designated as the core. 
If this term is construed in ifs broadest sense. 
including therein ny pie ce of iTon which is 
morable DY magnetic action my answer to 


question 83 applies equally to the present 
question.” 


That is to say, he admits infringement of the first 
claim, under this broad interpretation of “ core,”’ 
unless the claim is limited to such arrangement of 
the lifter with reference to the annular clamp, as 
allows the clamp to turn around the rod—and we 
have shown that it Is not 


It is precisel j this ‘‘broadest sense. including 
there in ny piece OF }] Ohi Dh ich is morahle by mag 
netic action 3 that we claim for th ; ‘*core’”’ of our 
first claim; it being only essential that the mag 
netically movable piece of soft iron should move 
under that Jaw of motion, so often hereinbefore 
stated, by which equilibrium between the magnetic 
power and other forces can be maintained subject 
to change only by variations in the magnetic con- 
dition of the magnetically movable piece of soft 
iron. It must have this law of motion. in order that 
the function ascribed to it in the patent shall be 
performed. 


If, on the other hand, the element of the first 
claim designated by the word ‘‘core” should be 
construed to mean only a solenoid-core, technically 
so known and specifically shown in the patent, or 
its known equivalents or substitutes at the date of 
the original patent, then we submit that appellees 
employ a known equivalent in each form of their 
lamp. 

We have heretofore shown that, for the purposes 
of an equilibrium electric arc lamp, the equivalency 
of a solenoid and core and an electro-magnet and 
properly constrained armature was well known and 
fully recognized in the art of electric lightning, and 
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was well known and fully recognized in other 
kindred arts where the motion to be attained re- 
quired a comparatively long traverse of the moving 
part with substantial uniformity of the magnetic 
attraction. 

We have also shown that armatures were cou- 


» strained so as to attain substantially this uniform 


attraction through a more.or less long traverse, 
generally in two ways, first, by constraining the 
armature to a path more or less nearly ata right 
angle to the direction of the direct pull of the mag- 
net, Instancing as an illustration the Clark-Serrin 
lamp, and, secondly, by constructing the parts so 
that the armature following the path to which its 
motion is constrained moves partly into and partly 


out of the magnetic field, or partly into an oppo-. 


sitely acting magnetic field, instancing as an illus- 
tration the Hjorth motor. 

We will now, a little more in detail, but briefly, 
glance at the various forms of these distributors 
that formed part of the state of the art when the 
Brush patent issued, and particularly with reference 
to the two forms of distributors embodied in the 
appellees’ lamps. | 

And first as to the Defendants’ Old Lamp. 

The construction and mode of operation of the 
magnetic device of this lamp is fully described by 
Mr. Pope (fol. 1098-1104, p. 698). The end at- 
tained is substantial uniformity of magnetic pull 
throughout the necessary range of traverse of the 
moving armature. The means employed are il- 
lustrated in the accompanying cut, which represents 
one of the poles of the magnet and that part of the 
armature affected by it. ‘The other is a mere dupli- 
cation of this. 
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DEFENDANTS’ OLp Lawyp. 
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(2 Q represents a section of one of the hollow legs 
of the magnet; V represents a section of the arma- 
ture, @ being the projecting teat. The pole of the 
magnet is very near the ends of the hollow legs. 
The magnetic attraction exerted upon the various 
parts of this armature (the attraction being always 
towards the poles of the magnet) is exerted in vari- 
ous directions as illustrated by the various dotted 
arrows inthecut. The armature is by its mounting, 
constrained to move in the path indicated by the 
full arrow. Thus the teat passes out of the field of 
upward attraction into a field of downward attrac- 
tion, while the main part of the armature is moving 
through a field of increasing upward attraction 
directly towards the poles and foreing the teat 
up into the hollow leg of the magnet. Thus the 
general result of approximately uniform upward 
attraction for a short traverse is attained. : 

This construction of Defendants’ Old Lamp is the 
very device shown in the //jort/ English patent of 
1855, which is illustrated in, the accompanying cut. 
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HJORTH OF 1855. 


() Q is the hollow leg of an electro magnet; V is 
the armature which has a teat a, adapted to project 
into the hollow leg. The magnetic attraction is 
exerted upon the various parts of the armature in 
various directions as indicated by the dotted arrows. 
The armature is constrained by its mounting to 
move in a path indicated by the full arrow. It is evi- 


dent that the teat passes out of the field of magnetic 


attraction draving it into the hollow leg, and enters 
a field of magnetic repulsion pushing or drawing it 
out of the hollow leg, while at the same time the 
main part of the armature is moving through a field 
of increasing attraction drawing it directly toward 
the poles and forcing the teat up into the hollow leg 
of the magnet. Thus substantial’ uniformity of 
magnetic draft was attained through a compara- 
tively long traverse. Hjorth used this device for a 
magnetic motor or engine generally. Weston has 
used it as the magnetic motor of hisoldlamp. The 
difference in the use is only one of degree. Wes- 
ton’s apparatus is smaller, his traverse shorter, and 
his adjustments more delicate—that is all. He has 
retained the substaintial construction of Hjorth and: 
the same operation, to wit, a uniform pull. This 
Hjorth device is shown at page 953. 

This same Hjorth had taken out an earlier English 
patent in 1848. 
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The Hjorth patent of 1848 (p. 985) has arm-. 
atures entering into the hollow legs of magnets, 
or magnets entering into hollow armatures. The 
poles of all magnets and armatures are very near 
the ends of both, so that when either magnet or 
armature enters into the hollow of the other, the 
poles pass each other, and the attraction, such as it 
is (being diminished in amount), acts in the con- 
trary direction. Hjorth rigidly connected a number 
of armatures together in sucha way that their poles 
would pass in succession the poles of the respective 
magne s that attracted them. Thus, the general effect 
was a steady and uniform pull, maintained over a 
long traverse. The attraction of one part of the 
com pound armature was followed up by the attrac- 
tion of another part, so that an action was obtained 
and sustained overa greater length of stroke than by 
the simple action of ordinary magnets (p. 986). 
This contrivance was used in a magnetic motor. 
It is fully deseribed and figured in the exhibit, 
and is described and compared with the old 
lamp in the deposition of Mr. Hicks (f0l.535 et seq.), 
Hjorth in this patent shows and describes a solenoid 
and core as an aiternative device for obtaining the 
same uniformity of motion 

The Pellis & Hi nry device (p. 952) of 1849, 
is illustrated in the accompanying cut. 
The magnetic pole Q is conical, and the armature V 
is hollowed out and of a similar conical shape, as 
shown in the exhibit Pellis & Henry drawing op- 
posite p. 952. 


Prenuis & HENRY. 
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In the cut the full arrow indicates the actual path 
to which the motion of the armature is constrained, 
and the dotted arrow shows the path of motion any 
particular part of it would follow if not constrained. 
This was used in a magnetic motor, and was de- 
signed to enlarge the field of magnetic attraction 
without impairing its effect 

The Froment device, as deseribed in the same 
exhibit, is illustrated in the accompanying ent. 

he full arrow indicates the path of motion of a 
wedge-shaped armature \V, attracted by two poles, 
QQ, of two magnets placed as shown. The dotted 
arrow shows the direction of the attraction. The 
object was the same in this case as in the last. 


KF ROMENT. 


The Jones United States patent, No. 121,173, of 
1871, shows a device similar tothe Pellis & Henry 
distributor, and used for the same purpose to pro- 
duce the same sort of distributed motion over a 
long traverse. It isin a magnetic motor, and fully 
discussed by Prof. Cross (fol. 378). 

The Jones United States patent No. 118,538, of 
1871, and the Robinson United States patent 
of 1874 show a magnetic device similar to that 
of Defendants’ Old Lamp, and used for the same 
purpose, one in a magnetic motor and the other 
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in a magnetic railway signal The armature, 
instead of the magnet. is hollowed out. and the 
teat is on the magnet instead of on the arma 

ture, and enters the hollow of the armature. But 
the mutual magnetic action of two pieces of soft iron 
is precisely the same, whichever one of them origi 

nates or starts that mutual action, that is. whichever 
one of them is the magnet technically so called. So 
that the difference noted is immaterial. Besides: 
this, the Hjorth patent of 1848, as we have seen, 
shows one arrangement as an alternative for the 
other. Prof. Cross fully discusses these patents 
and their relation to A'ppellees’ lamps (see fols. 
377-380, 386. B86). 

Mr. Pop produced what it marked in the case as 
‘* Defendants Exhibit Pope’s Sketch of Experi- 
ments; figures 1 and 2 of which he says were 
‘intended to illustrate the action of the magnetic 
forces and the manner in which they are exerted by 
the hollow core upon the armature in Defendants’ 
lamp, ¢. e., Defendants’ Old Lamp. 

Mr. Hicks at fols. 536-540, compares in detail the 
Hjorth patent of 1848 and drawings, with Mr. 
Pope’s sketch and testimony, and shows in the 
clearest manner that ‘‘the action of the magnetic 
forces and the manner in which they are exerted by 
the hollow core upon the armature,” in the two 
cases are substantially the same. 

Similar testimony is given by Prof. Cross in com 
paring with the Defendants’ Old Lamp the devices 
of Pellis & Henry and Froment (fols. 377-380). 

The result of the evidence upon this point, (as to 
which there is really no disagreement between the 
parties) is, that the utmost claimed by the appel- 
lees for the armature arrangement of the appellees’ 
Old Lamp, as distinguishing it from any of the old 
and well known arrangements just above referred 
to, is that the appellees have made changes of 

Jorm in the old devices, by virtue of which their 
operation is not changed, but improved and refined 
in the same direction and under the same principle. 
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The construction and operation manifestly remain 
substantially unchanged. Such an alteration, with- 
out substantial change of construction or operation 
of a known substitute for a specific device, claimed 
in combination in .a patent, does not relieve a de- 
fendant from the charge of infringement by the use 
of a known substitute. 


The same question of the appellees’ use of a 
known substitute for the specific device, solenoid- 
core, and of the effect upon the question of infringe- 
ment of alterations made by them in such known 
substitute, arises in regard to the appellees’ new 


Jorm of lamp. But as to this lamp, the controvery 


in evidence has occupied a great deal of time and 
space, and developed a variety of questions of fact 
which we shall feel obliged to diseuss, notwith- 
standing that we regard them all as wholly imma- 
terial to the true question of infringement. 


The construction of the magnetic device of this 
new form of lamp and its mode of operation is de- 
scribed by M I’. Pope at fols. 1O63 1067. 

The end attained is substantial uniformity of 
magnetic pull throughout the necessary range of 
traverse of the moving armature, in greater degree 
of perfection than in the old lamp, as appellees 
allege. The means employed are illustrated in the 
accompanying cut, which represents a vertical sec- 
tion through magnet and armature. 
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() () represent the two fixed poles of the electro- 
magnet. V represents the armature. The attrac- 
tions exerted by the poles upon the different parts 
of the armature, are, generally speaking, in the di- 
rections indicated by the dotted arrows. The arma- 
ture is constrained by its mounting to move in a 
path represented by the fullarrow. Thus, it slightly 
recedes from the face of the magnet as it moves 
across the face. In that path its movements are re- 
strained by an adjustable spiral spring. 


The capacity of the armature of an electro-mag- 
net to move by the magnetic attraction in a line 
more or less approaching that of parallelism with 
the faces of the cores of the magnet, is part of the 
old and familiar knowledge of electro-magnetism. 


Pres. Morton says (fol. 196): 


‘‘One familiar experiment used to exhibit 


Pate 


the relative actions of magnets and armatures 
consisted in attaching a plece 7) soft iron. such 
asa bit of iron wire, to a cork or piece of wooa 
and floating it on a basin of water, then bring- 
ing the magnet into its vicinity and observing 
its motions Lnder such circumstances where 
a horse-shoe magnet was employed, the plece of 
mon would be drawn towards and approach it. 
one end foremost, and finally arrange itself as 
near as it could get to the magnet, and sym- 


metrically under its poles.’ 


Here we have the movement of an armature so 
constrained, that it is forced to move to the point 
of greatest attraction along a line parallel with the 
faces of the cores Hiere is embodied the whole 


rationale of the class of constrained armatures of 


electric lamps or other magnetic motors to which 
the armature of Defendants’ New Lamp belongs. 


Pres. Morton adds that 


‘The child's toy consisting of a metallic 
floating object in the form of a fish or duck 
either made of iron or containing a portion of 

w, iron, would, to a certain extent, illustrate the 


same thing. 


Professor Cvoss expands the statement of the 
elementary knowledge upon this subject ina very 
instructive manner, as follows (fols. 206, 207, p. 
125 

‘It was known long prior to the date of the 
Brush patent, that whenever a magnet of any 
kind acts upon an armature of soft iron, the 
armature tends to place itself in the position 
where the magnetic force acting upon it will be 
ata maximum, so that it tends to move from 
points more distant from the magnet to points 
less distant from it; it was well known that if the 
relative positions of the armature and magnet 
were such that an oblique pull was exerted upon 


the armature, this would, if perfectly free to 
move, proceed in an oblique direction toward the 
magnet; it was also well known that if the ar- 
nature were mechanically constrained in sucha 
way thatit could not move obliquely toward 
the magnet in the direct line of the forees act- 
ing upon it, but was nevertheless capable of so 
moving as to assume a position in which the 
magnetic force acting upon it was stronger it 
would move into such a position, the precise 
path which it followed being dependent upon 
the mechanical constraint in certain directions. 
and freedom in other directions to which it 
might be subjected; it was perfectly well 
known that if an armature was placed in front 
of a magnet, but laterally displaced in the di- 
rection of the line joining the poles of the mag- 
net, it would tend to move obliquely toward 
the magnet, by it thatif it were constrained by 
any means whatever, so thatit would only move 
in a direction parallel, or approximately paral- 
lel to its length. it would move in that diretion 
under the influence of the force of the mag- 
net, and would tend to take up a position of 
equilibrium symmetrically opposite the poles 
of the magnet with the axes of the arma- 
ture ina line joining the poles. In the case 
supposed the armature would tend to move to 
that position in which among all the positions 
which itis possible for it to take, the magnetic 
force acting upon it is the strongest. The fact 
that I have just stated, is illustrated very clear- 
ly by one of the simplest and best known ex- 
periments with a magnet. If we have a bar of 
soft iron placed upon a piece of wood and 
floating in a basin of water, and if we hold a 
horse-shoe magnet somewhat above the level of 
the water in the basin, and a little in front of 
one end of the soft iron bar, placing the mag- 
net so that the line joining its poles shall be 
parallel to the axis of the soft iron bar, then 
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the har. together with the wood upon which it 
floats, will move toward the magnetin a line 
parallel to the line joining the poles, and will 
take up a position of equilibrium symmetri- 
cally beneaththe poles of the magnet. In this 
experiment Lam, of course, supposing that the 
poles of the magnet are in sucha position rela- 
tively to each other and to the soft iron bar 
that its motion is sensible to the effect of both ¥ 
poles. If the’soft iron bar is placed so that one | 
end shall be just beyond one pole of the mag- 
net and the other end just beyond the othe 
pole of the magnet (in, for example, the same 
relative position in which the magnet and 
armature of the Defendants’ New Electric Lamp 
are found when the lamp is not in operation), 
the action described will always he very 


evident.’ 


The scientific identity of the core of a solenoid 
with the constrained armature of the character of 
that in the Defendants’ New Electric Lamp, is thus 
explained by President Morton (fols..123, 124), and 
his explanation of this matter will be found appli 
cable to the whole class of eonstrained armatures 
to which that of the Defendants’ New Lamp be- 
longs. He says: 


‘‘the armature sustained and moving in this 
way [7. ¢., as in the Defendants’ New Lamp] has 
the same special characteristics of movement 
which distinguish an axial magnetic core from 
an ordinary armature; that is the capacity for 
obtaining a large range of motion with slight: 
change in attracting force, and these  char- 
acteristic movements are Obtained in each case 
upon precisely the same principle, that is to 
say, the solenoid is in fact a magnet with the 
north or south pole near the upper end and the 
opposite pole near the lower end, and the attrac- 
tion of these poles draws into it a soft iron core, 
the central point of which is placed below the 
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central point between these two poles ; in @x- 
actly the same way this electro-magnet in the 
Exhibit Defendants’ New Lamp has a north or 
south pole near its upper end and an opposite 
pole near its lower end, and these poles by their 
attraction draw up a soft iron armature, the 
central point of which is placed below the 
central point between the two poles. In the 
case of the axial core the attractive force acting 
symmetrically on all sides, no device is needed 
to restrain the lateral motion of the core, but 
in the case of this magnet, the force being all 
applied on one side, it becomes necessary to 
restrain or prevent lateral motion, and this is 
accomplished by the elastic straps by which 
this armature is partially supported. That an 
armature supported in this way in front of an 
electro-magnet would move under the influence 
of the attraction of the magnet, would, | think, 
be obvious to any orm acquainted with the laws 
of magnet attraction. In my opinion the con- 
struction and operation of the Exhibit Defend- 
ants’ New Lamp, for the purpose of the estab- 
lishment and maintenance of the electric ape, 
are substantially the same as the construction 
and operation of the lamp described in the re- 
issue patent in suit and illustrated by the 
Exhibit Brush Electric Lamp No. 1."’ 


We shall now see how the theory of the con- 
strained armature which makes it the scientific 
equivalent of the solenoid-core has been actually 
made available in the art by the application of con- 
strained armatures where movements like those of 
the solenoid core were to be employed, so that the 
one had become the known and familiar equivalent 
of the other. 

The Rowz engine is fully discussed by Pres. 
Morton (p. 97, et seqg.), and is figured opposite p. 
98, and its armature and magnet opposite p. 120. 
As shownin the first cut referred to, the path of 
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motion of the armature is across the face of the 
magnet in the are of acircle; while the attraction 
is extended and the armature fends to move, but 
cannot, in a path that would be represented in Fig- 


|, opposite page 120, by a line connecting the letter 
N on the armature with the letter S on the magnet. 
The object of the device is described to be, to give 


‘‘a movement of relatively great amplitude.” 

The Clark-English Patent of 1859, being for the 
Serrin lamp, and printed at page 924, describes two 
forms of constrained armature devices. They are 
shown in the accompanying cuts, Figs. 1 and 2. 


CLARK-SERRIN FIG. 1. 


CLARK-SERRIN FIG. 2. 


on 


- 


(), represents the end or pole of the magnet. V, 
represents the armature. The full arrow represents 
the path to which the movement of the armature in 
each case respectively is constrained by its mount- 
ings. This path is in both cases a path across the 
face of the magnet, as the cuts show: in the one case, 
slightly receding during the first part of the down- 
ward movement, and then as slightly approaching 
the face of the magnet, and in the other case mov- 
ing exactly paralleled to the face of the magnet 
throughout the traverse. This latter difference is so 
slight that it is impossible to represent it in a cut. 
In each case, the armature is restrained inits path of 
motion by adjustable spiral springs. The dotted 
arrow represents the direction of the attraction, that 
is, the path the armature would take if uncon- 
strained, and which would make it an ordinary 
armature. The length of traverse of the armature 
is limited in extent, about as shown in the cuts, 
by adjustable stops at each end of the traverse. 
The patent says that a solenoid and core may be 
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substituted for the magnetic devices shown. This 


is a continuous feed equilibrium lamp. 

The Serrin French Patent, 1858 (p. 959, translated 
at p. 968), being for the same lamp, describes the 
exact form of constrained armature shown in Fig. 1, 
and also that shown in Fig. 2 above, and in addition 
it shows still other forms and alternative devices 
that may be substituted. One of these alternative 
devices isa solenoid and core. Anotheris the form of 


distributor shown In the accompanying cut. 


Here feo armatures, V V, are rigidly connected to 
gether, and move as indicated by the full arrows, one 
across the face of one pole, and the other across the 
face of the other pole, of the magnet Q. The dotted 
arrows show how each armature is attracted sepa 
rately, and would move, if left free to move like an 
ordinary armature. 

In this form of distributor both armatures move 
across the face of the pole, the one receding slightly 
and then approaching slightly, while the other ap 
proaches slightly and then recedes slightly. Thus 
the recession of one is simultaneous with the a})- 
proach of the other, and the magnetic pull is con- 
; stant. Adjustable spiral springs restrain the motion 
of the armature or the core, as the case may be, In 
every form of lamp shown in this patent. Adjusta- 
ble stops limit the traverse. 
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The Serrin lamp, Swiss model, an exhibit of 
appellees in this case, has a slightly modified dis- 
tributor, in which the armature is constrained to 
follow the path illustrated by the full arrow in the 
accompanying cut. 


SWISS SERRIN. 


() is the magnet, V the armature, and the dotted 
arrow indicates the direction of the attraction. 


The Carre French patent of 1875 (p. 978, trans- 
lated p. 982), describes two alternative forms 
of magnetic devices, to wit, a solenoid and 
core, and the form of distributor shown in the 
accompanying cut 


Here (), are the two poles of al horse-shoe elec. 
tro-marcnet, having their faces respectively curved 
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as shown. The armature V is pivoted between 
them on a center at 7. on which it revolves. Its 
extremities (where its poles lie), therefore, describe 


the paths before the r spective faces of the poles of : 


the magnets illustrated by the full arrows; while 
the attractions exerted in those two extremities 
respectively, and therefore the paths they would 
usually take, if unconstrained like an ordinary ar 
mature, are illustrated by the dotted anrrows.: This 
distributor is said in the patent to be so constructed 
‘as lo correct hie effects of the law of attraction - 
(fol. 1587, p. 984). The Canmeé lamp is a continuous 
feed equilibrium lamp. The range of traverse of 
the core or aimature is limited. Adjustable spiral 
Spl ings restrain the motions of the armature or the 
core in their traverse. 

It will be observed that each end of the armature 
as it swings longitudinally across the face of the 
magnet In obedience to the magnetic attraction, at 
the same time recedes o1 Se} arates late rally from the 
face of the magnet—being precisely the operation 
that is claimed by appellees themselves, as distin 
guishing the magnetic device of their new lamp from 
what they admit was old. It therefore became 
necessary for them to in some way attack this Carre 
lamp, and we shall presently return to that subject 
and see what came of it 


The Birgin French patent (p. 955) taken out April 
l6th, 1878, and delivered July 29, 1878, (its speci- 
fication having been signed April 16, 1878), shows a 
form of constrained armature, which is illustrated 
in the accompanying cut. 


' 
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RES. 


Here the two poles of the horse-shoe electro- 
magnet QQ, are placed one above the other with 
their faces vertical and in the same vertical plane. 
The armature lies partly in the magnetic field of one 
pole, and partly in that of the other, being the ver. 
tical piece of soft iron A, with its face parallel to 
and near to the faces of the poles of the magnet, 
covering the face of the lower pole, and partly 
that of the upper pole. Its path of motion is illus- 
trated in the cut by the full arrow, and the direc- 
tion of its attraction by the dotted arrows. The 
Biirgin lamp is a continuous feed equilibrium lamp. 
The range of traverse of the armature is limited by 
spring stops, and the motion of the armature in its 
path is restrained by springs. 


From thisreview of old and well known arma- 
tures of the class to which that of the Defendants’ 
New Lamp belongs, it is manifest that the peculiar- 


106 
ity which Is said toe haracte rize —s \ 
from the faces of the . 


ateral direction f 


that it recedes 


slightly in” 
faces, is one which 


poles as 1 moves ACTOSS t hye i! 


nicety with which the 


{FipeN ¢) ly 14) thie ee a i oft 
— ite : ; j 


Same reneral pul }) se of uniformity of rate of moOvVe- 


ment is accomplishes 
hit possibly be patentable: 


* 


if it were new, It mig 


, ° ; ; 

hut 1d) ada i pntentiabvie improvement roan of land 
. } . :) sal otitaret 7 ’ ‘)) re | qe"; 1} cl 1} Y 
WeLT-KNOWT SUD lr titre ror an eiemMmel ch itiie 1 Fi 
combination. the operntion of the substitute so im 


proved br sofaras its office in the combination 
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The known substitute which he has improved re- 


Hial/ythesame known substitute that 


it was before, for the purposes of the question of in- 


fringement 

It is perfectly familiar law that the addition of 
an improvement to an element which is used by de 
fendant, in violation of a claim for a combination 
embracing that element, does not help the infringer ; 
and the reason of the law is manifestly the same as 
in the case of an Improvement made by a defendant 
ina Known substitute which he may choose to em 
ploy 

Any claim fora combination of elements covers 
them or their known substitutes, as if it said so in 
terms. 

By adding an improvement to a specific device 
claimed in combination, the defendant does not 
CSCaA Pe, and lhis because hg shil/ has lhat ele ment. 

by adding an improvement to a known substitute 
ie should not escape, seeing fhat 


[ol that element. 
hig stil] Aas lhat A ubstitule. 


Still more clearly the evidence under this head will 
be seen to be untenable, if it appear that there is 
really #o practical difference in the operation of the 
appellees’ selected substitute in respect to the func 
tion which it is called upon to perform in the com 


bination. and WW hich 1S performed by the specific 


element for whom it is substituted. 
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The appellees’ have never undertaken to show 
that there was any difference between their con- 
strained armature and old and well-known ones, ex- 
cept that theirs was so constrained that it moved 
slightly away from the poles as it moved up. They 
have never undertaken to prove that the difference 
in degree of uniformity of rate of movement of the 
constrained armature due to this slight lateral move- 
ment, was of any practical utility, or value, or im- 
portance whatsoever. 

They have only undertaken to show that arma- 
tures which move under a practically uniform rate 
of magnetic attraction, operated in the appel- 
lants’ combinations Jeffery than the solenoid core did 
which they erroneously supposed to be moving un- 
der a constantly increasing magnetic attraction. 

When the question is narrowed down to this—Is 
the peculiarity of the slight lateral movement of the 
appellees’ armature a matter of any practical con- 
sequence whatever, or is it a merely trivial incident 
of construction ‘— the evidence is all one way. 

In the Clarke-Serrin patent, Fig. 1, of sheet IL. (see 
page 490), the armature controlling the mov- 
able carbons of anelectric lamp is shown moving 
ina line exactly parallel with the faces of the 
cores. Also the same thing is shown in several 
figures of the French-Serrin patent (p. 959). Also 
in the Clarke-Serrin patent referred to, Fig. 1 of 
sheet l., the armature is shown moving in a path 
which at first slightly recedes from, and then as 
slightly approaches, the face of the magnet. This 
same thing is shown in the Serrin-French patent, 
which also shows two armatures so connected to- 
gether that while one is slightly approaching, the 
other is slightly receding from, the pole of the mag- 
net, and vice versa, both moving across the face of 
the pole. These things are all matters of record, 
plain and incontrovertible. 

The appellees’ improvement, as they allege, 
consists in having the armature, as it moves 
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across the face of the pole, recede laterally fo an 
extent which it may be well now to ascertain. 
Mr. GOuimby testified (fols. 1355-1356) : 


‘‘In the Weston lamps which I have ex- 
amined the lateral movement of the armature 
away from the poles is equal in extent to 
rather more lhan one-fifth of the upward 


motion. ” 


There had been a cood deal of Controversy In the 
evidence, in regard to this matter of extent of lateral 
motion relatively, and we thought it desirable to set 
the matter at rest by having the movement exactly 
measured by a micrometer. 

The result appears in the testimony of Prof. Cross 


on 


(fols. HOS—3BRH he SaVS : 


‘I found that when I raised the armature 
through a distance of one thirty-second of an 
inch by means of the vertical micrometer screw. 
the lateral recession was usually about one 
eight-hundredth of an inch fin other words a 
lateral recession which was onelwenty-fifth of the 
vertical movement!. It varied from this some- 
times, according to the degree of tension of the 
spiral spring, the NALIMNAULM recession being 
about rom one sig-hundredth to one fire-hui- 
dredth of an inch. After making this exam- 
ination, thinking it possible that some minute 
difference might be manifested if the lamp 
should be run with a particular dynamo, to 
wit, the Weston dynamo, I tried it again at the 
Brush Company's station in Elizabeth street, 
burning the lamp with the Weston dynamo and 
measuring the lateral movement of the armature 
with a similar, but even more delicate, micro-: 
meter screw. I measured the total recession of 
the armature accompanying, its rise on form- 
ing the are, including the lost motion of the 
rise, which was very considerable, amounting 
‘to about one-half of the whole rise, and from 
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that on the formation of the are in the rise of 
the armature, from its lower and possible posi- 
tion (when no current was passing) to the posi- 
tion, occupied by it, when the are was of its 
normal length, the armature receded from the 
poles of the magnet only about one two hundred 
and thirtieth of an inch. 

[ then caused the strength of the current to 
vary by varying the speed of the dynamo while 
the lamp was still burning continuously and in 
its normal manner, and measured the change in 
the lateral position of the armature. I found 
that a change of the current strength, by an 
increase of twenty-fire per cent. of its normal 
ralue, caused alateral motion of the armature 
of only about oie four thousandth of an inch. 
This variation of twenty-five percent. in the 
current is far faster than would oceur in the 
ordinary practical operation of the lamp. 

| therefore feel able to say now with certainty 
that Mr. Quimby has vastly overstated the 
amount of lateral recession of the armature from 
the poles of the magnet.” 


We repeat that no witness for the appellees has 
undertaken to say that such an amount of lateral 
recession as has here been proved to be the amount 
which takes place in appellees’ armature, is of the 
least practical consequence whatever, or has the 
least practical result whatever, in the operation of 
that armature in the combination claimed, as com- 
pared on the one hand with the slight decrease of 
magnetic attraction under which the core of the 
Brush lamp rises. or as compared on the other hand 
with the slight increase of magnetic attraction under 
which some of the old armatures, ¢.g., the parallel- 


moving Clark-Serrin armature, rise. 


On the other hand the witnesses for the appel- 
lants have explicitly testified that they did not 
believe that it was of the lightest practical conse- 
quence whatever, or had the least practical result 
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whatever, in the operation of the armature in the 
working of the lamps. 

See Morton, fol. 163: Cross, fols. 209, 307-812, 
382-386. 

The correctness of the opinions of the experts for 
the appellants that the lateral recession of the 
appellees’ armature made no difference whatever 
in the operation of the lamp, was confirmed by 
practical demonstrations which they made. They 
took a sample of Defendants’ New Lamp and hung 
the armaturein it in such a way that the slight lat- 
eral movement of the armature should be towards 
the poles, instead of away from them. This lamp 
was burned for hours side by side with the Exhibit 
Defendants New Electric Lamp and no difference 
of operation was observed. 

See Cross, fols. 309-312, p. 192; Davis, fols. 477- 
480, p. 302; Hicks, 509, p. 323. 

See also pp. 1008, 1009. 

The only notice taken of this testimony on the 
part of the appellees was to show (as they thought) 
that because of the greater stiffness of the support- 
ing leaf springs which it was necessary to use in the 
modified Weston lamp in order to Keep the arma- 
ture in its changed condition from being drawn 
against the poles, the movement of the movable car- 
bon to establish the are took place comparatively 
slowly. This was immaterial, even if the occurence 
as observed by Mr. Quimby was anything more than 
accidental. The only object of our demonstration 
was to show that the lamp in operation worked in 
‘ exactly the same way, whether the lateral movement 
of the armature was away from or towards the poles. 
It showed this perfectly. Neither Mr. Quimby nor 
anybody else has denied that itdid. ‘To take notice 
of our demonstration at all, and yet say noth- 
ing more than what they have said about it, amounts 
to a full confession of defeat upon that point. 

Kinally, Mr. Hicks, for appellants in reply (fols. 
508-510, p. 322), took the very sensible view of this 
‘‘recession’’ question, that if appellees depended 
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for their needed uniformity of motion in any sub- 
stantial decree upon this recession of the armature 
of one two hundred and fiftieth or one five hun- 
dredth of an inch from the faces of the magnets as 
it moves across them, the device would not be prac- 
tically effective. Apparatus could not be made, he 
Says, atany reasonable expense which could accn- 
rately and certainly be adjusted, and would main- 
tain such adjustments and give such motions as 
those referred to. He continues (fol. 507): 


‘** Again, changes in temperature and changes 
in position would constantly change the rela- 
tive variation of the armature in relation to the 
face of the magnet, which wonld render uncer- 
tain, and practically prevent, the uniform effi- 
ciency of an apparatus depending upon such 
minute and accurate motions for its efficient 
operation.” 


Decidedly the more efficient device in Defendants’ 
New Lamp, says M:. Hicks (fol. 510), to secure the 
uniformity in rate of movement of the armature, 
is the adjustable spiral spring which increasingly 
restrains the movement of the armature in its path 
across the face of the magnet, and which is adjust- 
able with practical accuracy by means of the elbow 
lever and set-screw shown in the exhibit. This ad- 
justable spiral spring is, as we have seen above, a 
device common to and used in all the electric lamps 
in which the movable carbon is regulated by an 
armature moving across the face of the pole of the 
magnet (Clark-Serrin, Serrin, Swiss Serrin, Carré, 
ete.), and for the same purpose, to wit, to adjust-. 
ably and increasingly restrain the movement as the 
armature advances across the pole, and with the 
same general result, to wit, substantial uniformity 


of rate of movement of the armature in its traverse. 


The appellees have put in evidence two patents 
granted to Weston, one dated April 12th, 188 the A 772 
other dated September 5th, 188% In one of thes ag 
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claims of the first patent, Weston has secured his 
peculiar form of distributor for the purpose of get- 
ting that distribution of the magnetic draft which 
was got by Hjorth and others by their forms of 
distributors heretofore described. In one of the 
claims of the scond patent, Weston has secured his 


peculiar arrangement of parts for the purpose of 
getting the lateral recession of the armature which 
Carré got under a different arrangement, as will be 
presently shown in detail. 

We suppose that these patents have been intro- 
duced in evidence, as helping in some way the ap- 
pellees’ contention of non-infringement, but they 
have no such effect in any degree. The fact of a 
granting of a patent to a defendant has no tendency 
to show that the invention described in it does not 
infringe on a prior patent. See Holliday v. Pick- 
hardt, 12 Fed. Rep.. 147: Brainard v. Cramime, 12 
Fed. Rep., 621. 


But now, assuming the arrangement of constrained 
armature in the Defendant’s New Lamp, by which it 
is caused to move slightly away from the poles in 
one direction, while it moves across them in 
another, to involve a practically beneficial difference 
of operation as compared with the case of an arma- 
ture moving strictly parallel with the faces of the 
cores, or even slightly toward them, and that ‘** the 
state of common electrical knowledge’’ was not, 
as Prof. Cross (fol. 416) says that it was 


‘such that ° an electrician who found or 
thought that the motion of anarmature slightly 
toward or exactly parallel to the face of the 
magnets would not suffice for his purpose, 
would have made those slight mechanical ad 
justments which would give him the lateral. 
motion away from the face of the magnet in- 
stead of towards it, combined with the trans 
verse motion across the face.’’ 
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[It remains to be shown that this step had been 
taken before the date of the Brush patent, and that 
even as to this refinement of detail, the equivalency 
of constrained armatures for solenoid cores had been 
perfectly established. 

It is clearly shown in the Carré French patent of 
February 10, 1873, figured in this brief, page 493 
supra (See deposition of Cross, fol. 416). 

The attempts made by the experts for appellees 
to escape the force of this Carré patent, have sig- 
nally failed. They are obliged to admit that it does 
show the lateral recession of the armature out of 
which it has been attempted to make so much capi- 
tal for the defense; and they tried to break the 
force of that admission, but without success. 


First as to the admission. 


Mr. Pope says (fol. 1345) 


* ‘There is a certain similarity of principle be- 
tween the two ;|Carre and Weston New Lamp}, 
for in each during the last portion of the move- 
ment of the armature, while its mass, asa whole, 
approaches the poles of the magnet, the portion 
of its surface adjacent to the poles slightly re- 


cedes.’ 


To the same effect is the testimony of Mr. Quimby 
(fol. 1356). : 


These witnesses attempt to show that although 
the idea in question is embodied in the Carré lamp, 
it would not be a practically working lamp. 

Said Mr. Quimby (fol. 1356 


‘*the work is done by the Carré armature by 
power transmitted from the end of a radius bar 
projecting from one side of the axis of the 
armature, and there is, therefore, a special 
slrain wpon OTL side of hh pivot “pon which 
the armature turns.” 
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And he says (fol. 1357 


‘the Carré contrivanee, although exhibiting, 
in the respect which L have exhibited, a certain 
similarity to that of Weston’s armature, is so 
inferior to Weston’s that | doubt whether it 
could be practically used in an electric lamp.” 


So. also, \lr. Pop said (fol. 1345) ; 


‘‘ the Carré construction is much less efficient 
than that of Weston, on account of the great 
pressure upon the pivot upon which the arma- 
ture turns, producing a degree of friction which 
must necessarily interfere with the delicacy of 
operation and adjustment necessary in proper- 
ly regulating alamp. In the Weston arma- 
ture the frictional resistance is so small as to be 
practically nothing.” 


But on the cross-examination, Mr. Pope makes an 
unconditional surrender of the ground of the objec 
tion which had been taken by himself and Mr. 
Quimby against the practical operativeness of the 
Carré lamp. We quote as follows (fols. 1348, 1349) : 


‘* 17 xQ. In your 9th answer, when speaking 
of the friction of the armature in the Carré 
patent upon its pivot, do you refer to friction 
caused by the direct pull of the magnet upon 
the armature tending to draw the armature 
bodily towards the magnet, which tendency 
you assume to be resisted by the pivot / 

A. Yes. | 

18 xQ. Is that direct pull in the Carré device 
excited by the two poles of the magnet equally 
and in opposite directions, and upon one and 
the same armature; and, if yea, please state 
whether or not there would be any resulting 
friction upon the pivot ? 

A. The force is exerted equally in opposite 
directions upon the armature, and wpon con- 
sideration of thee structure shown iW fig. | of 


es 
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the Carre drawing, I do not think that the at 
traction of the magnel mould cause any 
considerable amount of friction upon the 
pivot.”” 


We have confirmed Mr. Pope’s admission by evi- 
dence of Prof. Cross (fol. 603). where he states that 
the Carre lamp is 

‘* manufactured as an article of trade by Breg 
uet and so appears in his price catalogue for 
1880,"’ 


and says also just before that 


‘regarding this lamp I find the following state- 

ment in Urqtfhart’s work on the Hlectric Light 
published at London in 1880 (page 193): ‘ The 
inventor of the Carré induction (high tension) 
machine, has produced @ lamp which is judged 
by some to be an improvement on Serrin’s 
lamp.” Du Moncel in his work D’ Eclairage 
Eléctrique, (second edition, Paris, 1880, pages 
200-202), states that the Carré regulators were 
run throughout the Paris Eaposition of 1878, 
with the machines of the Alliance Company, 
and that the lamp received gold medal at that 
exposition.” 


We believe that we have now made it sufficiently 
clear that, supposing it to be incumbent upon the 
appellants, in order to show infringement of the 
first claim, to show that the constrained armature in 
the Defendants’ New Lamp, with its alleged peculiar 
characteristic of lateral recession from the poles 
coupled with vertical approach to them, was a known 
equivalent and substitute for the solenoid core at 
the date of the Brush patent, it was such known 
equivalent and substitute. And this completes the 
demonstration of infringement by the first claim 
under the most favorable construction for the de- 


fense. 
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Before passing away from the question of the in- 
fringement of this claim, a brief reference should be 
made to the subject of the adjustable stop in con- 
nection with the elements specially mentioned or 
necessarily implied in the claim. 

We have already referred to the strong effort made 
hy the appellees’ to show that the Brush lamp is 
a stop lamp, designed to work as such, and only 
capable of working as such, and have referred to 
the effort of Mr. Quimby to read into the Brush 
specification a statement to that effect. 

If the appellees, notwithstanding the overwhelm- 
ing evidence against them on this point of the case, 
should still be disposed to insist upon this view of 
the Brush lamp, they might seek to apply it to the 
construction of the first claim of the patent, so as to 
make that claim involve necessarily the use of a stop, 
as being the manner in which the parts there recited 
were made to co-operate. 

We have nothing further to say upon this subject 
of the adjustable stop, except that, for the purposes 
of one at least, and the principal one, of the fune- 
tions performed by the stop in the Brush lamp, its 
known equivalent and substitute is employed in 
the appellees lamp, both in the old and the new 
form. 

This subject, however, will come up more appro 
priately for consideration under the head of the in- 
fringement of the next and last claim to which we 
have to ask the Court's attention, viz., 


The Third Claim. 


‘In an electric lamp, the combination of the 
core or armature C, the clamp D, and adjustd- 
ble stop D’, or their equivalents, whereby the 
points of the carbons are separated from each 
other when an electrical current is established, 
prevented from separating so far as to break 
the current, and gradually fed together as the 
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carbons are consumed, substantially as de- 


scribed.”’ 


To which is to be added by the operation of the 
disclaimer of April 6, 1883, printed at page 899 the 
words, 


‘** When the core or armature raises the clamp 
by a lifter secured to such core or armature. 
substantially as aeseribed ” (fol. 1451). 


We believe also that this claim is limited by the 
disclaimer of Oct. 14, 1877 (p. 898), to an annular or 


ring clamp as before. 


It is manifest that no question of infringement is 
presented under this claim additional to questions 
which have been already fully considered under 
other claims, except the question, whether there is 
in the Defendants’ Old and New Lamp, the adjust- 
able stop D’ or its equivalent, whereby the points of 
the c irbons are prevented from separating Si) far as 
to break the current. 

The Defendants Old Lamp plainly contains the 
adjustable stop of the third claim, for all purposes 
for which that stop is claimed. 

We have heretofore (see pages 262-279 supra) ex- 
plained that there are two offices described in the 
specification as performed by the adjustable stop ; 
the first being its use to limit or suppress those 
oscillations in the carbon which are lable to take 
place at the establishment of the are, and delay the 
settling of the lamp to its steady regulating work, 
for which purpose the ad) ustine nt of the stop should 
be toa point coincident with the proposed point 
of equilibrium of the parts at the start, that is to 
say, in the language of the patent, the stop should 
be so fixed as to arrest the lifting of the rod when 
the carbons are sufficiently separated from each 
other; and the second, its use to prevent the car- 
bons from being so far separated as to break the 
current, for which purpose the adjustment of the 
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stop may be at any point in the path of the moving 
parts below that at which the rupture would take 
place. 

It is the second of these two uses of the adjustable 
stop, viz., the preventing of the rupture of the are 
and so of the current. to which the third claim in 
terms relates. 

The adjustable stop having this operation is 
clearly foundin the Defendants’ Old Lamp. It is 
in the form of a long shanked screw (marked D' on 
Dp. 440. supra). supported in the outer Cap or case 
of the lamp and adjusted so as to limit the possible 
upward rise of the armature lever. //ichks, fol. 
82, p. 49. Quimby, fol. 1215, p. 758, fol. 1218, p. 760, 
fols. 1219, 1220, p. 760, 761, 762. 

The adjustable stop having the claimed operation 
is also found in the Defendants’ New Lamp. 

The impact of a projecting portion of the lifter 
against the lowel spool of the electro magnet 
(marked D' on page 442, supra) operates as a 
positive stop preventing the elongation of the are 
to such an extent as to rupture the current. (See 
Vorton. fol. 133. ). S$] 

This is not really denied by witnesses for the 
appellees. Mr. Pope says (fol. 1091, }). 685—686 ). 
that ‘‘ if the magnet were set at its lowest possible 
point it would still permit an excessive separation 
of the electrodes.”” He does not say -that it would 
not prevent such a separation as would break the 
current. The carbons would pass through every 
degree of excessive separation hefore the current 
would break. 

Mr. Quimby says (fol. 1164, p. 726), that in 
the Defendants’ New Lamp the lifting power of 
the magnet upon the armature is exhausted be- 
fore the armature is raised high enough to bring 
the angle piece of the lifter into collision with the 
lower magnet. This is no more than to say that 
the lifting power is intended to be less, and is, 
normally, less than that which can bring these parts 
into contact ; but if by an accident or derangement of 
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the devices for so limiting the lifting power (such, 
for instance, as Mr. Quimby himself supposes at 
fol. 1218, p. 760), the carbons should have any 
tendency to separate to the point of rupturing 
the current, he does not deny that the interven- 
tion of the lower magnet would prevent that 
disaster. Indeed he substantially admits it when 
he says that if the angle piece were brought into 
collision with the lower magnet by the act of lifting 
the armature, the further separation of the carbons 
would be prevented ** until by the elongation of the 
are the lifting power of the magnet would be di- 
minished to a point where it would beexactly counter- 
balanced by gravity.”’ He goes on tosay that ‘‘ the 
object in making the magnet adjustable upon the 
frame is simply to afford a means of placing the 
magnet in proper relation to the armature,’’ but he 
does not and cannot deny that it would operate as 
just stated in the case supposed. And as the 
appellees have chosen to provide their lamp with an 
adjustable plece which is adapted to perform the 
claimed office of the adjustable stop of the Brush 
patent, and actually does perform that office, when- 
ever it may become necessary to perform it, they 
cannot defend themselves from the charge of in- 
fringement ,by the assertion that they put the 
device into their lamp for another purpose, nor by 
proof of the fact that the device at the same time 
also accomplishes an additional result. 

But besides having the muaugnet adjustable upon 
the frame so as to afford a means of placing the 
magnet in proper relationship to the armature, 
there isa peculiarity in the Defendants’ New Lamp 
which deserves notice. Referring to the Weston 
patent of September 5th, 1882, which is his patent 
relating to the new lamp. if will be observed that 
while the same adjustability of the magnet to the 
armature shown in that patent continues to be en- 
joyed in the Exhibit New Lamp, there has been a 
change of construction in the latter which makes it 
possible for the lower magnet in the new lamp to 


510 

serve as a stop, which it could not doin the patent. 
The lifter piece or arm which extends from the 
lower end of the armature is so shaped and placed 
in the patent that no upward movement of the 
armature can bring it in contact with the corner of 
the lower magnet: but in the Defendants’ New 
lamp, the corresponding piece (being what Mr. Hicks 
calls the angle piece) is so shaped that it can and 
will, if the armature is sufficiently raised, come in 
contact with the lower surface of the magnet. 


The adjustable stop of the third claim of the 
Brush patent is found in the Defendants’ New lamp 
in the shape of another element of that lamp, viz., 
the adjustable downward-pulling spring, which is 
marked ¢ in the diagram of the lamp on page 
442 supra. 


This is testified to by Pres. Morton, at fols. 133. 
p. Sl. 


Mr. Quimby, expert for appellees, denies and 
admits it in the same breath. (See fols. 1889-1892, 
1162-1163, p. 725. 

To the question whether Defendants’ New lamp 
has an adjustable stop which limits the length of 
the arc, he says it has not. To the next question, 
how is the undue elongation prevented in the New 
lamp, he says that it is prevented in part by the em- 
ployment of a spring to counteract the momentum 
of the rising parts, meaning as the context shows, 
the downward-pulling spring above referred to. On 
his cross-examination (fol. 1202, p. 750), he 
SUVS, that this counteraction of momentum is 
only incidental, and that themain object of employ- 
ing the spring Is to contribute to the equilibrium or 
balance of forces of the lamp. This, however, can. 
be accomplished perfectly by having the spring 
with its adjustable tension act, not to pull the arm- 
ature down, but to help to lift it, as it does in the 
Brush lamp. Evidently the down-pulling action of 
the spring is resorted to in the Defendants’ New 
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lamp because it counteracts or controls the move- 
ment by momentum of the rising parts, and this, as 
he expressly admits (fol. 1201), is the function of 
the stop of the Brush patent referred in the third 
claim 


The downward-pulling spring for this purpose 
evidently differs from the Brush stop only’by being 
elastic or yielding instead of rigid. This is not a 
substantial difference of operation. Cross, fols. 320- 
822, p. 198; flicks, fols. 539-540, p. 341. 


The downward-pulling spring having the same 
stop operation was a well-known element of electric 
are lamps before the date of the Brash patent. See 
Cross, fol..319, p. LS. 


We submit that infringement of the third claim 
by both forms of appellees’ lamps is clearly es- 
tablished. 


And we submit, in conclusion of this case, that 
the appellants are entitled to the decree prayed for 
inthe Bill under the sixth, fifth, first and third 
claims as limited by disclaimers, and that the decree 
of the Court below dismissing the Bill with costs 
should be reversed and that Court directed to enter 
a decree for complainants and appellants accord- 
ingly- 


W. C. WITTER. 
W. H. KENYON, 
of Counsel for Appellants. 


We here suggest a form of further disclaimer 


(to wit, as printed on this slip,) which appellants are 
ready to file if in the judgment of this Court such 


further disclaimer is deemed necessary. 


After the formal parts reciting title, to continue 


as follows: 


Lid YOouT pe titionel 8 fui thei PEprest nt that 
they hare PTReUISO AT heli re lhat. through inad 
nerte Ai‘. aecide nl (j/ mistake. lhe said pate nlee 
has claime ad MOT ¢ lhan lhat of which hie ras 
lhe first inventor or discoverer, and that ther 
(li¢ materialand A ubstantial parts of the thing 
pate nled which are ti uly and justly the inven 
lion of said Charles FF Brush. | 

Your pe litione is hh j¢ fore Me if by eV y Lhe ry 
disclaime la lhat part of A/T, subje ef malt 7 
or bh specifications and Claims OE, three, five 
and sixof said Letllers Pate nt. which ineluds sS 
(i withen Lhie ET, A ntion of the said Charl AY KF 
Brush combinations Avy ping clamping (he rice , 
substantially different i construction and 
mode of operation from fhe annular (ji ring 


clamp ihe 
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BRIEF FOR APPELLEES. 


This is an appeal in equity from the Circuit Court of the United 
States for the Southern District of New York, the appellants having 


been the plaintiffs below. 


The appellants brought their bill in equity on account of the 
alleged infringement of two several letters patent granted upon 


pretended inventions of Charles F. Brush, viz: 


No. 196,425, dated October 23, 1877, for “ Metal-plated 
Carbons.” 

Reissue No. 8718, dated May 20, 1879, for “ Improvement 
in Electric Lamps”; (original patent being numbered 203,411, 


and dated May 7. 1878). 


After the testimony was closed and the cause was noticed for 
argument, the plaintiffs served notice of a motion for leave to dis- 
continue so much of the bill as related to the CARBON PATENT; 


and thereupon the decree, made at final hearing, contained a 


clause dismissing the bill as to such patent, with costs to the 
defendants (pp. 1147, 1156). 


The appre al does not seek to review this part of the decree. 


, 


As to the LAMP PATENT also the decree below was one of dis- 
missal; but in this case upon the merits, the Court finding the 
invention to bi anticipate cd. 

The appeal is from that part only of the decree which relates to 
this patent (pp. 1159-60). 

The defendants and pp llees contend that the decree should 


stand : 


1. Because the Brush invention, as patented by the claims 
In controversy, Was not new vith the patente ' 

2. because the defendants have not used the invention. 

3. Because the reissue, as to certain of the claims in ques- 
tion viz.: Claims 5 and 6—is not for the same invention to 
which the original patent related, and, therefore, is void ; and 
because the right to the said claims, if it ever éxisted, was ex- 
pressly abandoned by the surre nder of corresponding claims at 


the time of the grant of the origina! patent. 


The specification of the patent in controversy, as issued by the 
Patent Office, is printed on pages 26-31; and again on pages 892-7. 
On pages 897-900 appear copies of two documents which were of- 
ered in evidence by the plaintiffs as 2 part of their cise, and which 
purport to be two several disclaimers, filed by the plaintiffs pending 
the taking of the proofs—viz.: On October 14, 1881, and April 
6. 1S3835. 

Neither of these disclaimers has been set up in anv of the plead 
Ings, and the second one was duly objected to when it was offered 


in evidence \p. > } 


The earlier history of the patent, in the Patent Office, is fully 


shown by the file-wrapper and contents of the original patent, and 


the file-wrapper and contents of the reissue (pp. 1046-53, 1011-19). 


The original patent had four claims; and these claims were re- 
produced as the first four claims of the reissue (the only change 
being the introduction of the word “ adjustable ” into claim 4). 

Claims 5, 6, 7 and 8 of the reissue are new claims. 

One of the disclaimers assumes to modify all the claims of the 
patent, is regards one element in them; and the other one assumes 
to still further modify claim 3, and to 


No charge is made that claim 4 is infringed. 


cancel claims ¥Y%. 7 and 8. 


Lhe e*y nirors PS. [her Pore. S " 77 eG hei MALAAIIN. Zs. ;. 7. and ft). 


To a proper discussion of the questions of novelty and infringe- 


ment, it 1s necessary, first, to determine the proper construction of 
the claims in dispute. 
As this will necessitate an examination of the so-called dis- 


claimers, these will be first considered in a general way. 


The Disclaimers. 


The appellees contend, on three grounds, that the plaintiffs can- 
not avail of their disclaimers in the interpretation of the patent ; 
and that the disclaimers. in fact. have no other value in the case 


than such as the appellees may choose to attach to them as admis- 


sions made by the plaintiffs. 


The three grounds referred to are 

1. That the disclaimers have not been pleaded. 

2. That no proof has been made establishing the existence 
of the conditions which alone would justify the filing of a dis- 


claimer. 
3. That the second “ disclaimer” is im fact an attempt to 


The right tO iss 


disclaimer. are conf 


y Cc —_— 
the Re vised Statutes, substantially re 


60 of the Act of 187 
of the Act of 1837 


The Revised Stat 


‘ialim. Love the with the 


tent in particulars which can only be effected, 


the law of reissue, and therefore are void. 


eonditions attending a 


rred anc State in Sections 1917 and SS Ol 


f Sections 54 and 


or 


-enactments 
0 (Stat. at L.. Ch Lp. 230). and Sections 7 and @ 
Stat. at L., Chap. 191 
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lites provide is follows 
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such parts if the thing pate nted as he shall not choos 


to claim or to i i py ! f 1 tine patent or assignment, stating therein thr 
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‘Sec. 4922. Whenever, through inadvertence, accident, or mistake. 
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which the patente 


ntent to defraud or mislead the publi 


s specification, claimed to be the original and first 


verel f any material or substantial part of the thine 
ch he was t the original and first inventor and dis 
“ch patente his executors, administrators and assigns 


ie whole or any se nal interest in the patent, may maintain 


in equity, for the infringement of anv part thereof which 
own, if it SA mate rial and subst intial part of the thing 


: 


initely distinguishable from the parts claimed without 


inding the specifications may embrace more than that of 


“ was the first inventor or discover. But in every such 


case in which a judgment or decree shall be rendered for the plaintiff no 
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costs shall be recovered unless the proper disclaimer has been entered at 
the Patent Office before the commencement of the suit. But no patentee 
shall be entitled to the benefits f this section if he has unreasonably 
ry | ‘ | » dale } 4 a .* 
egiected or delayed ent aclalmer 


[tis thus seen that the right of disclaimer is made to depend upon 


five conditions 


1) It can only be exercised where the error sought to be 


corrected has I bppene through inadvertence. accident. or 
‘ mistake, and without any fraudulent or deceptive intention.” 

(2) The patentee’s actual invention (which he proposes to 
retain under the modified patent} must be “a material or 
‘ substantial part of the thing patented,” and “ definitely 
‘* distinguishable from the parts claimed without right.” 

(3) The disclaimer shall be in writing, and filed and re- 
corded in the Patent Office. and thereupon it becomes Ooper- 
ative without any judicial act on the part of the Commissioner. 

t) The patentee shall not be entitled to the benefit of his 
disclaimer In bth Sulit brought to enforce that part of his 
patent which is valid, “if he has unreasonably neglected or 
ie delayed to enter such disclaimer.” 

(2) A disclaime! will lie only when the object Te to 
reduce the a ype of the cl tiTii> It cah nhevel he availed to 
convert a claim for one at vice or combination of devices into 
a claim for a different device or combination this being the 


function of fi reissue, As pl vided by Section LU16. h. Ss. 


The party claiming the benefit of a disclaimer must afirmatively 
prove compliance with each of the foregoing conditions. 

if such complance must he proved, it must he pleaded. 

The Statute, it Is true. provi les that a disclaimer shall not ‘‘ affect 
™ any action pr nding at the time of its being filed, except so far as 
: may relate to the question of unreasonable neglect or delay in filing 
“a ee but this provision mere i prevents the abatement of the 
suit, which would otherwise often happen when a disclaimer was 


filed during its pendency, namely; where every claim of the patent 


was void until amended by the disclaimer, and simply perméts the 
patentee to prosecute the suit to a recovery, in all cases. 

This, however, does not mean that the universal rules of pleading 
and procedure in the suit are to be altered because of the filing of 
the disclaimer; nor is it to be construed to have any greater eftect 
than is necessary to prevent an abatement of the suit. 

The amendment of the specification by disclaimer, filed after suit 
brought, modifies the instrument on which the suit is founded, 
affects the cause of action and limits the relief asked for ; and, there- 
fore. like any other subsequent event necessary to be proved in 
order to entitle a plaintiff to the relief which he seeks, must, by the 
proper form of amendment, be set up in the pleadings, and, as it 
relates to facts occuring after the filing of the original bill, the 
proper amendment of the pleadings must be a supplemental bill. 
Even if the Court, on due application, might have directed a sum- 
mary amendment of the bill, without the filing of a supplemental bill, 
no such application was made or amendment had. The issue as to 
the regularity of the disclaimer was not, therefore, presented. The 
defendants had no opportunity to amend their answer and set up 
their defense to the disclaimer, because there was no amended bill to 
which such answer could apply. 

lf the disclaimers had been filed before suit begun, there can be 
no doubt that it would have been necessary to plead them. It would 
be a fatal variance to declare upon an original patent having certain 
claims, and to attempt to sustain the allegation thus made by proof 
of a patent in which those claims had been limited and modified 
simply by compliance with certain statutory requirements. It is as 
hecessary to plead ik disclaimer as to plead il reissue. But if it is 
necessary to plead a disclaimer filed before suit brought, it is equally 
necessary to plead it if filed after suit brought. The time of filing 
cannot affect a rule of pleading; it only affects the mode of plead- 
ing. If before suit brought, it must be by the original bill; if after 
suit brought, it must be by supplemental bill. ' 

But the rule, that to entitle the disclaimer to be proved it must 
be pleaded, is absolute and without exception. No rule of law is ad- 
hered to with greater strictness than that.a party can only recover 
not only secundum probata, but secundum allegata. No considera- 


tion, even of the greatest hardship, is allowed to sanction a departure 


ed 
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from this unyielding principle. The reason is that each party may 
be apprised with exactness of the points to which his adversary’s 
proofs will be directed, and so be prepared to meet them. 

The plaintiffs herein are obliged to prove affirmatively, that 
Brush's claim of what did not belong to him was made _ by. inadvert- 
ence and without fraudulent or deceptive intention ; that the part so 
claimed is separate from the rest of his supposed invention ; that he 
filed his disclaimer in due form; and that he was guilty of no un- 
reasonable neglect or delay in entering it. The defendants are en- 
titled to dispute the proof offered as to each of those facts, and to 
disprove them, if they can; and to that end they are entitled to have 
an issue tendered to them, in due form of law, as to those facts. so as 
to enable them to join issue thereon, and introduce the proofs, 
otherwise inadmissible, in support of their side of said issue. 

The authorities in support of the foregoing proposition are 
familiar, uniform and conclusive. 

| Daniells’ Chancery (4th Am. Ed.), 327, and cases cited. 
Bailey vs. Ryder, 10 N. Y., 363-370. 

Doughty vs. West. 2 Fish., 553, 555. 

Ferguson vs. Ferguson, 2 N. Y., 360, 362. 

Crockett Vs. Lee. 7 Wheaton. O22. 527. 


Ss. C.. 5 Curt. Dig.. 313 


In the case last cited. a title paper was set out in the pleadings, 
and attacked by virtue of certain extraneous facts not pleaded. 
Nearly all the evidence on both sides in the circuit court went to the 
existence of these extraneous facts, and the cireuit court held them 
to be established on the proof, and decreed accordingly, and no 
objection that they were not pleaded was taken. 

On appeal to the Supreme Court the point was made that the de- 
cree could not be maintained because based on facts not averred in 
the bill; and the point was held well taxen. 


MarsuHatu, Ch. J., delivering the opinion of the Court says : 


“ The counsel forthe appellant says it would be monstrous 
‘if. after the parties have rone to trial on the validity of the entry, 
“ and have directed all their testimony in the circuit court to that 
“ point, their rights should be made to depend in the appellate 


‘court on a mere defect in the pleadings, which had entirely 


. escaped the iY obse rvation im The eourt where it might have been 


amended. and the non-existence of which would not have varied 


case would not justly this 
“tribunal in prostratins the fundamental rules of a court of 


* chancery : ries which have heen established for ages, on the 
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‘ directed, and to which it was to be limited: if a new case might 
be made out in proof, differing from that stated in the pleadings ; 
‘all will perceive the confusion and uncertainty which would attend 


ral proceedings and the injustice which must frequently take 
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* The rule that the decree must conform tothe al/: gations, is 
‘ well as to the proofs of the parties, 1s not only one which justice 
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Bailey vs Ryd r, 10 N. Y., 363-370 


One, and the most important of the disclaimers now in question, 
was objected tO at the time if wis ottered In evidence. No objec- 


tion was entered to the other. The absence of objection, however, 


is immaterial. As stated by the New York Court of Appeals, evi- 
dence as to points not properly raised by the pleadings should not 
be “ taken into consideration though not objected to; for the coun- 
“sel might have well presumed that such testimony would be 


‘‘ deemed irrelevant and immaterial.” 


*) But. again, CVE at the AY? laimers rere pleaded, the ij could nor 
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an th 18 suit he considered (78 Pil ulifying the patent, since NO proof has 
be fil made hy the plaintiffs that the conditiona eriste dd Tat), ich made the 
hling or them legally possibli , Ui thet the require side nis of law rere 
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There is no proof that the y were filed to correct errors arising 
by inadvertence, accident or mistake, and without fraudulent or de- 
ceptive intent; and there is no proof that they were filed within a 
reasonable time. 

The disclaimer itself is not prima facie proof of these facts, in 
like manner as a patent is prima facie proof of compliance with 
the statutory requirements with respect to granting it. The grant 
of a patent is an official and judicial act, and carries with it 
the presumption which always follows such acts. ot so a dis- 


eCrainte?s. 


That is a mere declaration hy the patente é. The statut 
does nol even require it to be aworn fo. Thu Commissioner has wo 
discretion in the matter, and does not and cannot determine whether 
thie statutory requisite s as to tts fling have heen complied with, except 
as to the mere form of the paper. 

The provision as to filing in the Patent Office has no more effect 
in creating a presumption that the other provisions of the law in re- 
spect to disclaimers have been ‘fulfilled or exist, than would be the 
case if the disclaimer were directed to be filed in the county clerk's 
office of the patentee’s residence. 

The plaintiffs have simply proved that the patentee filed a dis- 
claimer. That fact is not inconsistent with the fact that the error 
thus sought to be corrected did not occur through inadvertence, ac- 
cident or mistake, and without deceptive intent; and there is no 
fact proved creating a presumption to the contrary. If that issue 
should be presented, the defendant would expect to prove that the 
alleged errors did not arise by inadvertence and without deceptive 
intent. 

The same is the case with regard to the requirement as to filing 
within a reasonable time and without neglect. That depends largely 
upon the date when the patentee had notice of the alleged errors ; 
and the defendants would expect to prove a most unreasonable 
neglect and delay after such notice. 

soth of these conditions. ther fore, which the plaintiffs are 
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bound affirmatively to establish, are left wholly unproved, and by 
consequence the disclaimers cannot be considered as affecting the 


patent 
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The descriptive part of the specification defines as the only in- 
vention intended to be- patented a certain mechanism shown in two 
forms, viz.: Figure 1, in which one carbon moves, and Figure 6, in 
which the device is applied toalamp moving both carbons. The 
patentee evidently intended to limit his invention to that which 1s 
common to these two forms. The respects wherein they differ are. 
by the very terms of the description given in the specification, 
merely formal and immaterial so far as relates to the invention 
which is the subject matter of the patent. 

When, therefore, by disclaimei the patentee seeks to eliminate 
from his claims the form shown in Figure 6, and to cover those 
features of the form shown in Fig. 1 which are not found in Fig. 6, 
he falls directly within the decision of Hailes vs. Albany Stove Co., 
123 U.S., 582. The patentee having in the specification set forth 
as his “invention ~ nothing except that which was common to Figure 


6 and Figure |, cannot by disclaimer attempt to alter his description 


‘ 


1] 


into an invention for that in which Figure 6 and Figure 1 differ. 
The case cited is full authority for this proposition. 


In Hlaale eS 78 Nave (’o.. one claim ot the patent Wis : 


“ Arranging a perforate d fire pot, with a crate bottom, within 
a circular stove, having perforations for the admission of air 


below the point of suspensior of said fre-pot, XC. 


This claim Was broad enough LO include ik fire-pot In which the 
perforations, or grated portion of the sides, extended all the way 
from the crate bottom up to the point of suspension, as well as one 
in which the perforations extended only part way up (the latter 
being the construction shown in the patent). 

The patentee, because of pore of of a prior structure showing per- 
forations extending all the way up, sought to save his claim by it 
disclaimer limiting the claim to a fire -pot having the partial perfora- 
tions. The Supreme Court, affirming the decision of the Circuit 
Court. refused to regard this AS the legitimate ise of it disclaimer. 


‘The opinion SAVS 


“ A disclaimer is usually and properly employed for the sur- 


, 


render of a separate claim in a patent, or some other distinet 
“and separable manner, which can be exscinded without muti- 
‘lating or changing what is left-standing. Ps rhaps it may be 
‘used to limit a claim to a particular class of objects, or even 

to change the form of a ce! which is too broad in its terms ; 
‘ but certainly it cannot be used to change the character of the 

invention. . A man cannot by mere lv filing it paper 
‘drawn up by his solicitor, make to himself a new patent, or 
“ one for a different invention from that which he has described 
‘in his specification. 


This point is more fully discussed hereafter. 


The conclusion from the fore Proluse considerations is that if the 
disclaimers are necessary to the complainants cause of action they 


cannot recover in this suit as it now stands. 
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In White vs. Gleason Co. (17 Fed. Rep., 159) a generic claim for 


yf the arins of ii shack -holder fastened in the middle by 


an ivention 


’ 


their ending in the disk centre, 0) Ln Any other suitahle way, Was by 
ISCLIALING!I reduced to 7 Sper ific claim for effecting said un1IOn by 
means of said disk centre alone. Held, such change could not be 
effected by disclaimer, but only by reissue. 

Che original statement in the specification and claim which were 
so held to be improperly modified by disclaimer were as follows, dis- 
revarding brackets. The only alteration made by the disclaimer are 
the words in brackets 

My invention consists broa ily of a clobe or cas-shade holde 
or support, formed with springs or elastic arms, terminating in hooks 
or catches, for embracing the lower edge or flange around the neck 
or lower opening of the globe or gas shade. These arms are to be 
fastened to a burner [in any suitable manner, as} by riveting through 
a disk having a central aperture, through which said burner passes. 

The second claim was for “a glode holder having a disk for! cen- 
tre with an aperture for the burner and such arms. 

Concerning these changes Judge WHEELER says: “ Such changes 


appertain to reissues and not to disclaimers.” 


The Brush Patent Considered. 


Brush was not thi originator ot « lectric are lamps. Many forms 
of such lamps had been pat nted, and several had been put into 
practical use, before his invention. 

The general principles embodied in the construction and opera- 
tion of the are hght—both prior to Brush’s invention and since—are 
as follows ° 

Thi hoht is produced Db) bringing two carbon pencils into clos 
proximity, und then passing an electric current through them. 

The ( I etricity leaping iCTOSS the interval between the pencils 
creates an intense hoht. The hame “arc” Is derived from the fact, 


first noted by Sir Humphrey Davy, that if the pencils are held 


“wv 


eee SBI 
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horizontally the stream of electricity passing between them takes the 
form of a slight arch. 

This process wastes the carbon, perhaps slightly by combustion 
as they become glowing red at the points, but chiefly because the 
intense current tears off minute particles of their substance. 

To preserve the continuance of the light it is necessary to move 
the carbons together as they waste away, so that they may be kept 
ais nearly aS possible at the same distance apart. This may be done 
by moving both carbons or only one, and is effected automatically as 
follows: An electro magnet is placed in the same circuit as the 
carbons and furnished with a core or with an armature. If it isa 
hollow magnet (termed a “ solenoid’), the core is used, which is 
simply a soft-iron bar placed within the hollow of the wire helix, and 
free to move in and out. If it is a solid magnet, it is furnished with 
it pole-piece or armature, which is an iron bar placed opposite the 
poles of the magnet, and within its field of attraction. 

When a strong current of electricity passes through the magnet, 
it, in the one case, attracts the core and tends to draw it farther into 
the hollow cylinder, and in the other case the armature and tends to 
draw it more closely to the poles. If the core or the armature be 
now connected with the holder of one of the carbons by any suitable 
mechanism, so that when the core or armature moves it will move 
the carbon with it, the following operation will take place 

[f it is intended to move the upper carbon only, the carbons are 
placed in position, the upper one in contact with the lower, and the 
current of electricity passed through the circuit; the magnet, 
becoming energized, instantaneousl y attracts the core or armature, 
which in turn raises the upper carbon and separates it a minute 
distance from the lower carbon, and the electric arc is formed. 

As the carbons waste away under the continuous action of the 
current, the are elongates, and the resistance to the current at the 
point of separation becomes greater. Having more work to do at 
this point in order to overcome this resistance, the current is 
weakened in the magnet; the latter, therefore, loses some of its 
attractive force, and the core or armature consequently begins to fall 
away or descend. 

This loosens the gripping mechanism which connects the core 


with the upper carbon, the latter falls, and as it approaches the lower 
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carbon the resistance diminishes, the current 1s restored to its 
original str peth, the core or armature is again attracted upwards, 
and with it the carbon In this manner the upper carbon 1s fed 
downward until if is consumed. 

» i simple adaptation of the mechanism the Site principle 
may be employed where the upper carbon 1s stationary and the lower 
carbon is moved upward; or the motion which moves one carbon 
ma \ D mechanical means he communicated itl the reverse to the 
other, so that the two may move towards each other. 

Lhe prior state of thie art, showing the existe nce of the above 
described mechanism in various forms, is fully set forth by Mr 
Pope at pp. 630 to 632. and his account is nowhere disputed. It 


will be found full and accurate. 


The are lamp, of the general character above described, being 
old, brush claims to have improve cl it in certain details connected 
with the feeding mechanism 

His patent shows two forms of lamp—one, in which only the 
upper carbon is made movable, being illustrated in Figs. 1, 2 and 3; 
and the other, in which both carbons move. being shown in Fig. 6. 

In both forms there is shown an annular ring or clamp sur- 
rounding a rod; this rod in Fig. 1 being the rod which holds on 
of the ecarbe ns, ind in lig. {). fn supplemental! rod attached to the 
rod that holds one of the carbons. 

The clamp shown is a simple flat ring of metal, and is of the 
same form in both cases; but its function in the two cases is dif- 
ferent. In Mig. | it Is arranged below the core of the magnet or 
solenoid ; and a finger or arm, reaching down from the core, takes in 
under one of its edges. The result is that when an increase in the 
strength of the current pulls the soft-iron core into the solenoid, one 
edge of the rine is drawn up; this tilts the ring and CHuUSeS it to bite 
on the carbon-rod. and the further upward movement of the Core 
causes the clamp or ring to lift the rod and thus separate the car- 
bons. An adjustable stop, arranged above the ring “ is fixed so that 
it shall arrest the lifting of the rod (B) when the carbons are sufti- 


ciently separated from each other.” As the are elongates, and the 
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current weakans, the core gradually descends until the lower edge of 
the ring strikes against the floor or plate on which it rests when no 
current is passing; this tends to straighten the ring, which loosens 
its grip on the rod, and thereupon the rod slipsthrough the ring and 
thus “‘ feeds” the carbon forward. 

In Fig. 6, this clamping ring is not placed between the core and 
the carbon-holder or rod; but this rod which carries the carbon is 
rigidly connected to the core sO as to be directly affected by its 
various movements. The ring encircles a supplemental rod or arm, 
which also is connected with the core so as to partake of its move- 
ments. 

The function of this supplemental rod is simply to furnish a bear- 
ing for the clamping ring. The ring is tilted so as to grip this sup- 
plemental rod, by a spiral spring. ‘This spring is acting constantly 
to keep the ring tilted, even when no current is passing through the 
lamp. The moment that the current passes and the core begins to 
be drawn into the solenoid, the supplemental rod rises with the core 
and carries the ring with it. An adjustable stop is arranged above 
the ring, and performs the same function in limiting the separation 
of the carbons as does the stop in Fig. 1. As the current weakens 
and the core descends, the ring also descends until its lower edge 
meets the obstruction of the floor or plate on which it rests when no 
current is passing, after which the rod feeds through it as the core 
continues to descend. As the carbons thus approach each other and 
the current increases, the core will again be drawn into the solenoid, 
and the clamp and its lifting rod be again moved upward. 

In Fig. 6 both carbons move—from each other when the core is 
drawn into the solenoid ; toward each other when the current weak- 
ens sufficiently to cause the solenoid to relax its hold on the core— 
while in Fig. 1 only one of the carbons moves; but this difference 
depends upon the use or absence of a mechanical connection between 


the two carbons, and has no relation to the clamping device. 


The resemblances and the differences between the clamp of Fig. 1 
and that of Fig. 6 are as follows: In the two cases the clamp has the 


same form ; in both cases, after being tilted, it is carried upward by 
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the upward movement of a lifter which 1s secured to and takes its 


motion from the core: in both cases it acts to arrest the movement 
of the carbons when they are sufficiently separated, which it does by 
contact with the stop arranged for that purpose; and in both cases 
the ring, oD descending into contact with the floor, stands ready to 
grasp the rod at a new point the moment the current increases sufi- 
ciently to generate another upward movement. It differs in the two 
cases, in that in Fig. 1 it is /i//ed as well as /ifted by the action of 
the arm or finger which is secured to the core, while in Fig. 6 itis 
tilted by it spring which IS not dependent for its action on the core 
or on the arm or rod that lifts the ring after it is tilted.: Again, in 
lig. | the ring is arranged betwee n the core and the earbon-holder, 
and thus becomes the device through which the core acts upon the 
carbon-holder to lift it and thereby separate the carbons. being 
itself lifted by the arm or finger of the core ; while in Fig. 6 the ring, 
instead of lifting the rod that passes through it, is itself carried up- 


wards by that rod in its ascent. 


The claims of the patent will now be considered 


THe Frrest Charm. 


This claim is as follows : 
lL. Jn an electri: lamp thie combination, with thy eorhon 
holder and Core, of if clamp surrounding the carbon hold c said 
clamp hy, ing bpache pe ndent of the core, but adapted to he raised hy 


sf hatte ye wy espe df thi, ys hn. substantially (7X set forth. 


An examination of the specification and of the proceedings’ in 
connection with the grant of the original patent (pp. 892-7 ; 1046 
92) shows that this claim as allowed must be held to relate only to 
the construction shown in Fig. 6; or, if not to that alone, then at 


least only to those special features of construction which are common 


to the mechanisms of Figs. 1 and 6. 
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First. The words “said clamp being independent of the core” 
seem to point solely to Fig. 6. This will appear from the history of 
the case. 

[In his original application (p. 1051) Brush made, among others, 
the following claims: 

: La. din an electr iP ip thi clamp Dor ita eqvivale nef. by 
TMA AL of Tal ich the irdbo holder B is firmly hi ld and permitted 
fa gradually f ed the carbon point as the aame ia conan df, awh. 
stantially 13 8p ecified 

“3d. In an electrt | py) the combination of the core or 
armature €' and the clamp J). hy meaANS of which the carbon 
points re separate dtr yn each other aa acon as an electric crur- 
rent ia eatabliahed and held aswunder during the continuance of 
fhe eure vel. ned th, mn peri pitted ta COM togethe Y amar soon daa the 


CUPrrent CeURER guhatanti shh i and for the Pier poses spect fie d.” 


* 


’ 


[t would readily be admitted by plaintiffs that these claims re- 
lated to Fig. l as well as to Fig. 6. 

The claims were rejected by the Patent Office on reference to 
the British Patent of Slater & Watson, No. 212, of 1852 (pp. L093 
1100) ; and thereupon Brush cancelled the claims and substituted 
for them a claim identical with the first claim of the reissue. No 
change was made in the descriptive part of the patent, when it was 
reissued, that could give to the elaim of the reissue il scope different 
from that which it had in the original. 

Now, a glance at the Slater & Watson patent shows a mechanism 
which would be as complete an answer to the substituted claim as to 
the claims which were cancelled by reason of it, except on the assump- 
tion that the new claim was understood to be limited, hy the introduction 
of the words ** indepence nt of the core,’ to the clamp of Fig. 6—this 
clamp being in fact “ independent of the core” in a sense in which 
these word do not apply either to Fig. 1 or to Slater & Watson. 

Slater & Watson (in Fig. 1, Sheet 2) show a mechanism in which 
the carbon-holder is surrounded by a clamp that is caused to grip 
the holder by the action of a forked lever, which in turn, is actuated 
by the movements of the armature (the equivalent of Brush’s core) 
through the medium of a pivoted rod. Thus their mechanism shows 


‘““a carbon-holder and core” (or its equivalent), “a clamp surround- 


is 


Ing the carbon holder. * said clamp being adapted to be raised by 
a lifter secured to the core” (or armature). ‘Thereby Slater & 
Watson showed all the elements of Brush’'s hew Ist claim (As well 
as the ele ments of the two claims which he Canhct lled On Slater A 
Watson) sav only that the clamp was not independ jit of the core or 
armature. ? 
[f by “independent ” in this connection it was meant only that 
the clamp was not to be r7aid/y connected td the core or armature, 
(which would make the claim broad enough ‘to include both Fig. 1. 
and Fig. 6. of Brush), then this new claim also should have been re- 
jected on Slater & Watson, since in that sense their clamp was “ in- 
dependent,” &c. In fact theirclamp was independent of the core 
or armature in every sense in which the same statement can be 
made of Brush’s mechanism of Fig. 1 of his patent. Jt is on/y when 
we look at fig. 6 that we find a construction mn which the clamp iS an 
dep ndent of the core in a sense that would not he equally applicable hy 
Slater and Watson. In Fig. 6 the clamp is caused to engage with 
the rod. and thus to be brought into operative con lition. not by 
any action of the core, but entirely by a spring. 77s clamp, there- 
fore, may properly be said to be “independant of ‘the core ;” and 
hence the claim, if interpreted as limited to such a mechanism, could 
not be impeached by reference to Slater & Watson. On any other 


hypoth sis as to its meaning. the reference would be fatal. 
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This conclusion ts strengthened by the omission, in the new claim 
presented by Brush after he was rejected on Slater & Watson, of any 
mention of one of the functions ascribed by him to the clamp in, his 
rejected 3d claim, viz., the separating of the carbon points as the. cur- 
rent is established. Sach omission plainly indicates that the new claim 
could not have been mtended to apply to that one of the t wo forms 
of the combination of the clamp with the carbon-holder and core in 
which the performance of the function was directly dependent on 


the agency of the clamp. 
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SECOND. An examination of the specification of the patent as 
issued shows that, so far as relates to the regulation of the are (with 
which alone the present claim is concerned) the patentee considered 
the “ invention” of his patent to be limited to those features of con- 
struction which are common to the mechanisms of Figs. 1 and 6. 
The “ clamp” of the claim cannot be the clamp shown in Fig. 1 of 
the patent, except in so far as such clamp possesses also the charac- 


teristics of the clamp of Fig. 6. 


7 


Examining the patent, we find that after the patentee has de- 
scribed “ my [his] invention” as it is embodied in.the mechanism 


shown in Fig. 1, he says (p. 895), italics not in original: 


‘* | have thus far referred to wey snvention as applicable toa 
lamp wherein but one of the carbons is moved: but as @f 18 
equally appheabl tO lamps that move both carbons, | will now 
proceed to demonstrate ait Ine by reference to the moditied 
devices shown in Fig. 6 of the drawings. 

“ Here A is again the helix: C, the core of iron: D. the 
CLIN PANY ring, gTraspilg a rod directly connected to and controll 
ing the movements of the rod B holding the carbon F. C isa 
spring lifting up one edge of the mng D, similarly to the finger 
© in Fig. 1, and the adjustable stop D is identical with the one 
heretofore Spe ified In this modification the motion of the core 
(' ia tranamitted to the rod Bf. substantially 1a heretofore (le- 
scribed, and the exact motio1 if the rod B. through suitable link 
and-lever connections, /' 4° 45 44, is communicated in reverse to 
the rod B, carrying the carbon F 

Tie operation of thia device ‘mechanism is substantially 
similar to that of the device shown at Fig. 1 A eurrent of elec 
tricity being passed through the helix A. the core C 1s, by force 
of the axial magnetism thus created, drawn up within the cavity 
of said helix. The spring 5, or its equivalent, acts as gravity does 
in the rod B (shown in Fig. 1) to keep the carbons together, and 


} 


the force of the magnetism through the core CC resists this ten 
dency of the spring 5 to draw the carbons into actual contact. 

os The rod fi. jn thin inatane ao. PUsse ‘ through the ring 
dD. which is held in its chan pInNgG position by thre spring C’. which 


is the ef uividle rt or the fing ag or Fig. 4a 
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The adjustabl Si p 1) S$ 1m all ré spects identical with the 
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Same evemenst nerelvei@rore in connection VIE lv speci 
hed Tie rPisiG] > ; ffij ; eh etsi 2. is? gpa snalar TLLAALAL ae 
; ; j j y 7 * 
Ji 4 Peatas ; fe "sii ss / j ei "4 (hpidl *és Mrpollind this youl /}. 
Lhe bebe ddéd GH (aT «fai "hai j hi, Ala dial aan he PsCAOR shorn ‘vi 
’ : j : ‘ ae i ; 7 - m 
figs. 1 and 6 3 id In the former one carbon 1s stationary 
j | ‘| , + | le+4 . ] : 
and Lie Tiel l} (os Liie LiLL Le] Coii¢ CurDOn holdei Ls 
. 7 . : 
moved iii thatea actilis Clie bade bseebsibsiies iS é/i thi, porter, but 11 
: . , : l. ] ’ 
is made to impart a simular reverse motion to the holder of the 
’ ? 
i *] ‘ ii? ! i) ~ i | byl d *\¢ ‘ rive | Tis 


Thus, 1t 1s seen that th: patente e.1n deseribing the action of the 
ring-clamp in the mechanism of Fig. 6, speaks of it only as a clamp- 
ing device for engaging with a rod and acting in conjunction with 
the adjustable stop to limit the movement of the carbons when 
sufficientl, Sf parated ; and it speaks of the spring CC its the full 
equivalent of the finger C of Fig. 1, because of its capacity to bring 
the ii q unto ats regula) clamping position thus apparently, in 
designating what his “invention” was, laying no stress upon the 
functions of the hinge ( other than its capacity to thus tilt the . 
ring. 

And so, again, when he says of Fig. 6. that “he motion of the 
core Cis transmitted to the rod B substantially as heretofore described, 
viz., in connection with the lamp of Fig. 1, he must have meant to 
exclude the idea that the invention which he was patenting had any- 
thing to do with any per uli ity ot the connection between the core 
and rod as found in Fig. 1. 

It would seem from this that the patentee could not have in- 
tended to include it} the term * clamp ~ ot claim | it device having 


5 


functions othe) than those common to the clamps o! lh igs. | and b>: 
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Tuirp. The claim itself when analyzed will be found as applicable 
to the mechanism of lig. 6 as to that of lig. l 


even more so 
The clamp “surrounds the carbon-holder” in Fig. 6 as really 
To be sure it surrounds immediately a branch of the 


but this is immaterial so long as the 


is in Fig. l. 
holder and not its main body 
and controls the rod B,” 


' fovernos 


relation is such that the clamp 

the main rod of the carbon-holder. 

So, again, the clamp of Fig. 6 is “ adapted to be raised by a 
as plaintiffs contend) that 


thereto. lL nderstanding 


lifter secured 

"7 raised - here means carried LWway from the floor or plate on which 
the clamp rests, and that “ thereto” means fo th: core, these words 
f the clamp of 


mi QI 


Fig. 6, which is 


will be found a correct deseripti 
riiise d by the branch rod, whic sa lifter secure dl to the core. 
Again, as previously explained, the words “independent of the 

e mechanism of Fig. 6 than of 


aptly to the 


’ seem to apply more 


COrTre 


hig. 1. 

{lso, the expression in the claim, “ carbon-holder and core, 
seems more pertinent to lig. 6H than to lig. i The omission of the 
definite article before “ core iphes that the expression is used to 
carbon-holder and the core are 


a construction in which 


indicate the 
rigidls united into it single COMDO nd stroctiure This 1s the CASeC in 
Fig. 6: it is not the case in Fig. | 


in their attempt to modify this 


or RTH. Plaintitts langu bore 
p. S93), is consonant with the idea 


claim by their first “ disclaime 
of the claim is a device whose function is simply 
in other words, 


that “‘ the clamp ” 
to clamp the carbon-holder and not to /ift it: 
ig. 6 without having the added 


fi device acting as does the ring in I i 


capacity of itself lifting the carbon-holder. 


In fact it may be questioned whether the plaintiffs have not by 
regarded as properly in evidence) 


if it is to be 
’ of the 


their diclaimer 
definitely excluded from the claim the idea that “ the clamp 


+)+) 


eat oe 


combination is ra device which rAses the carbon-holder as wel] iS 
grips it. 
The disclaimer document quotes the following passage from the 


specification, \ 1Z. 


; 


? | clo not limit ly st lf narrowly to the riticy LD). iS other de 
devices may be employed which would accomplish the same 
result 

Ln\ device Phi be used which, while a current of electricity 
is not passing through the helix A, will permit the rod B to move 
freely up and down, but which, when a current of electricity 1s 
passed through the he lix, will, by the raising of the core C, oper 
ate both to clamp and to raise the rod B, and thereby separate 
the carbon points FF" and retam them in proper relation to each 


other 


Then, hay Ing stated that, Dy reason of such paragraph, the patentee 
had claimed more than that of which he was the first inventor. 
they proceed to “ enter their disclaimer to that part of the subject 
‘* matter of the specification and claims one, two, three, five and six 
“ of said letters patent, which, being embraced in the general lan- 
‘ guage of the above-quoted paragraph, includes as within the in- 
“ vention of the said Chas. F. Brush clamping devices substantiall 
“ different in construction and mode of operation from the clamp D.” 

It is a fair question, whether by this language the plaintiffs did 
not exclude from claim one those devices which “ operate oth to 
clamp and to raise the rod iy and limit themselves rigidly to de- 
vices whose sole function is LO ¢ / tip the rod So as to act. in COn- 
junction with the rod and a stop, to arrest the movement of the car- 
bons when sufficiently separated. 


That would be the clamp of lic. 6. 


One thing in connection with this disclaimer is certain: If th: 
claim originally did not relate to a clamp having as one of its func- 
tions the office of lifting the carbon holder, to separate the carbons 
(which would seem probable, from the considerations heretofore 


stated). it has not been converted into such aclaim bv the disclaimer. 


wm oe 


Med 


al 
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Firru. No special emphasis can be put on the word “ core” in 
claim 1, as contradistinguished from armature. In other words, it 
cannot be contended that the claim depends upon the use of a core 
and solenoid is distinguished from an armature and magnet, 

As will be shown hereafter, it was perfectly understood in the art, 
at the date of the original Brush patent, that the ordinary free arma- 
ture and magnet were the equivalent of the solenoid and core, for the 
purpose of controlling the feed of the carbons of an electric lamp, 
the difference in action being simply one of degree and not of kind. 

But, further than this, when the original claims presented by 
brush to the Patent Office were rejected on Slater & Watson (who 
show only an armature and magnet, and not a solenoid and core), he 
did not pretend that this difference was of any moment—so that by 
reason thereof he should be permitted to take his claims as originally 
made, subject only to the condition that they be limited to the use 
of a solenvid and core ; but, on the contrary, he deliberately re- 
modeled the claims, making them to turn on the distinction that the 
clamp shall be * independent of the core, and in this way differen- 
tiated his invention from Slater & Watson. 

‘This 1s an acknowledgment that the element “ core” of the claim 


has no meaning as distinguished from armature. 


SrxrH. If the claim does not carry the interpretation above con- 
tended for by the appellees. if it is drawn in such doubtful phrase 
that it may refer to Fig. 6 alone, or to Fig. 1 alone, or to both figures 

it is void for ambiguity. 

Uncertainty 1s fatal to the validity of a claim. 

A much greater degree of precision is required in the claims than 
in the descriptive part of a patent, because the claim is “ not in- 
tended to aid the description, but to ascertain the extent of what is 
claimed as new” (Curtis on Pat., Sec. 227). 

The statute requires the patentee to “ particu/arly point out and 
listinctly claim the part, improvement, or combination which he 
claims as his invention or discovery" (R. S., Sec. 4888). 

The statutory requirement of particularity in a claim 1s a con- 
dition precedent to the validity oT the patent. 

Seymou) vs. Oshorne, 1] Wall. O16 (540). 
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The combination of the claim when properly interpreted will be 
found anticipated by the British patent of Slater & Watson ; by the 
corresponding French patent; by the White lamp; and by the 
Have S lamp. 

Also. it must be held that the defendants do not infringe. 


; 


‘These points will be considered hereafter. 
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} } | 
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Pending the taking of t stimony in April, LSS3. the plaintiffs filed 
in the Patent Office a disclaimer designed to affect this claim—in 


words Ls Fell, We 


. Your yy titions rs. tire retore. he reby enter this their dis 
claimer to so much or such part of the invention described in 
said letters patent and coming within the general language of the 
third { laim rnere f AS TRAV Cover or include iis ele ments thereof. 
‘The e@ore or Al mture (— mad ‘the clamp 1) excepting when the 

, , ” 
core or armature raises the < amp hy a lite secured to such core 


or armature. substantially as described in said patent. 


The occasion of filing this disclaimer was the proof made by 
defendants of the prior existence of the White lamp, which was pub- 
licly used at Ansonia and exhibited at the Centennial at Philadelphia 
before the date of Brush’s invention. The lamps then made and ex- 
hibited are still in existence : they are in evidence as ‘* White Lamp 


No. 1,” “ White Lamp No. 2” and “ White Lamp.” 


na 


The essential parts of this lamp are shown in Pope's diagram, 
fronting page 650, where he places it in juxtaposition with a dia- 
gram illustrating the structure shown in Fig. 6 of the Brush patent. 

( omparing the two. it will be seen that the White lamp is identi- 
cal in principle with the Brush lamp of Fig. 6. White has a ring 


' 


clamp of substantially the same character as that of Brush. Although 
it encircles the body of the rod which holds the upper carbon 
instead of, as with Brush, a branch from such rod), this difference 
is immaterial : Silice , both cases the clamp 1s tilted by ik force 
which is independent of the cor , Vales Sm the one case ( Brush’'s) by ih 
spring, and in the other ( White's by the equivalent force of gravity, 
one side of the ring being made heavier than the other. 

In the two cases, also, the action of the clamping ring is sub- 
stantially the same, viz., first, being tilted, the ring is made to grip 
the rod passing through it; secondly, beimg carried bodily upward 
is the core is drawn Into thie sol noid, the ring in each Cust prevents 
an excessive separation of the carbons, by striking against an adjust- 
able stop ; thirdly, on the weakening of the current the ring descends 
As the core retires from the sol noid, until it strikes against its 
lower rest, where it halts while the rod feeds through it as the car- 
bons approach each other. but rea ly to move up again with the rod 
iS the current Ln renses 

As ID the case of claim a wu | fr an examination of the patent 
will show that the present claim, as originally granted, must be held 
to have been limited. so far as concerns the element of the clamp, 
to a device having only the functions which are common to the two 
rings of Fig. land Fig. 6. It could not, therefore, relate to a de- 
vice having the additional function which distinguishes the ring 
clamp of Fig. 1 from that of Fig. 6, viz., the capacity of lifting the 
carbon-holder. The expression in the claim, “ whereby the points 
of the carbons are separated from each other,” &c., relates to the 
whole combination of the claim, and has no special reference to the 
element of the clamp. 

In other words, the c/amp of the invention which was patented 
in claim 3 was a device capable of engaging with the carbon-holder 
either directly or indirectly), and then, moving in connection with 
such holder, of arresting the separation of the carbons by impinge- 


ment against a stop. It did not relate to nor include a clamp which 


this being a function 
iol by long cy to thie rind ¢ t ie. f). but pret TE ir to the ring of hig. l. 


to such 1 claim. This fact 


The VY attempt d LO Lvo1d the eftect of thre ful ticipation by reform- 


ing the claim. There was but one way known to the law whereby 
to do this. That was by a reissue.. They undertook to do it by 
disclaimer. inthis thev mistook their remedy by consequence 


the disclaimer 1s nop rative and the claim stands as for the inven 


tion to which originally it re late d. subject to be defeated by what- 


ever of anticipating matter mav be found in the record. 


More precisely the reason why the disclaimer is inoperative is 
his . It is conceded that the plaintifts intended by it to eliminate 
from the claim any reference to the mechanism of hig. 6. and to 
confer upon it an interpretation predicated upon those features of 
construction which distinguish fig. l from hig. b. 

This was not eliminating from the claim a separable part of what 
previously Was patented by it. but Was converting a claim for one 
invention into a claim for a different invention. A combination 
which includes i clamp that operates is i litte; for the carbon-holder 
and carbon is a different invention from a combination which in- 
cludes a clamp that operates only to arrest the movement of the 
earbon-holder and carbon. 

As previously stated, a patentee having set forth as of his “ in- 
vention ” to be “patented” only that which 1s common to two figures 
of the drawings. cannot be permitted by disclaimer to alter this 
description into that of an invention based upon those features in 
which the two figures differ. 

If the plaintiffs had any remedy against the damaging effect of 


the W hite proofs, it Was by I" ISNUe- 


Another reason why the second disclaimer should not be consid- 
ered as operative in relation to claim 3 is this: 


The element in the combination which specially distinguishes 


Nee 


? 
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this claim from the othe claims 18 * the adjustable stop oe The 
only function of this device is to arrest the separation of the car- 
bons at the designated point, whi h it does by opposing itself in 
the path of the moving clamp it is nthe rly immatenal to such a 
combination whether the clan p is raised by 7 lifter secured to 
such a core” or oth rwist the essential thing being that the clamp, 
deriving motion in some way from the core, is made to impinge on 
the stop. The disclaimer, therefore, as plaintiffs construe it, is simply 
an attempt to import into the claim a condition of apparent limita- 
tion which is utterly irrelevant to the invention to which the claim 
relates. It should, therefore, be ignored. 

But, notwithstanding that laintiffs contend that the disclaimer 
has limited the claim LO the construc tion shown in Fig: f, the prob- 
able fact is that it has made no difference in the scope of the claim. 
it is as true of lig. 6 as of lig | that “ the core or armature raises 
the clamp " and does it by “a lifter secured to such core or arma- 
ture.” If, therefore, the claim as originally drawn was limited to the 
construction of Fig. 6, it is not seen how the disclaimer has changed 


woe 


it. Of course, if secure 7 to | means rigidly secured to. then the 
disclaimer, if operative, will have changed the claim ; but this would 
not affect defendants, iis they do not use a lifter which is rigidly 


secure d to their armature. 


Again, the relation which this third claim sustains to the second 
claim raises the question whether the cancellation of the latter claim 
(by the disclaimer of 1883, vide, p. 900) does not estop the plaintiffs 
from urging the third claim. 

The second claim was as follows: 

-“ 2. In (fii electric fen) ‘p, the combination or the clamp D 
and adjustabl stop bp »5 OF the ir equival nta. by eda or which 
the carbon points are preve nted from hecoming so far separated 


as to break the electric current and extinguish the light, substan- 


tially (Is spect fit — 


©) bd 


This claim WAS disclaimed by the plaintiffs on the sround that 
in making it Brush had claimed “ more than that of which he was 
thi fi wd g~nnentor or discore re?’. ’ 

/s the 2d claim fo) . ruth 77, Lift rent fr ee 


, , ‘ , , ; ,7 ; ; » . * ee 
Thie MAM mIT, M7 er pists ary ~ heen a oi eR Le ij (jit Alt (“Po nd of invalidity 


" ; . " ’ ‘ 
I} nor. pra 1S canno?lr i’? “wrezy fi Mhe?T if. 


Now, while the 2d claim does not specify “the core or armature ° 
as one of the elements of the combination, it or its equivalent is cer- 
tainly present by necessary implication. The claim speaks of the 
carbon points as “ becoming separated "; but this is a movement 
which iS necessarily} dependent on the action of a core or armature. 

So. again, when the 3d claim speaks of the combination AS one 
whereby, among other things, “the points of the carbons are separ- 
ated from each other,” this merely specifies in words what 1s neces- 


sarily implied in claim two: i! tact the 2d claim actually speaks of 


the carbons as being separated, and this could only occur as the re- 
sult of the combination, with elements that are expressed, of others 
which, though not named, are implied as of course. The element of 
the Core is as really present it) the 2d claim aS if rt ha | been ei- 
pressed. 


’ 


As above stated. the essential element in. these claims. the one 
which differentiates them from the other claims, is the “ adjustable 
stop D'.” The function of this stop is to act upon the moving clamp 
and thus arrest the separation of the carbons. The stop does just 
this and nothing more in the combination with the clamp and the 
core, as claimed in the 3d claim ; it does just this and nothing more 
in the combination set forth in claim 2. In both cases the stop 
could not arrest the movement of the clamp except in connection 
with the core, since it is the core that generates the movement to be 
arrested: and in both cases the stop, by acting on the clamp, arrests 
the separation of the carbons, which is the ultimate thing for which 


the stop is used. 


[t is not seen that this point in relation to the third claim would 
be changed at all if it should be held that the disclaimer, which was 
designed to restrict the claim to the invention found in Fig. 1, was 


properly filed. The same view of this claim that would make such 


had 


2») 


Cel 
a disclaimer applicable to it would have made a similar disclaimer 
applicable to claim two; if claim three as it stood originally em- 
braced two inventions so far separable that one of them could be 
dropped by disclaimer and the other retained, the same would be 
true of claim two. jut when the plaintiffs removed claim two tn ts 
entirety, on the admitted ground that it was for matter of which the 
patentee was not the first inventor or discoverer. it would seem that 
the same reason would prove fatal to claim three, even if restricted 
by the “ disclaimer.” 
THe Firra anp SrxTH CLaArMs. 
These claims Are as follows 
. 5 fn (tii electri firep, thre combination. mith a carbon 
holde y. aor an annua _ j firey) surrounding thi , arbhon halde r. ana 
clamp adapted t he / and thee reby to separdle the carbon 
points, hy electrical or maanetic action, substantially is herein 
bid sel forth. 
— 1). In (Lid ¢ ly iu bea ge ¢8ii annwar clamp adapte dl la grasp 
and are a carbo stantially (18 shown ' 

a These laims (Lit nv A j ,isne the thinas claimed mn them were 
claimed substantially in the penal pple ation. and were abandoned 
vince r objections at th. Pat rf ijn 

The first claim of the original application was as follows (p. 
LO5SL) 

” l Tin La ele ry) }) this / lamp iz (e;" ifs equivale Le hy 
itm ale! or 7) weh this (ey jf, , }, 7 j, a 2B 12 firmly held and pe TT TIAL df 
ae 


fe) gradually te : | ti,, Ja fy pei pore iis this Mibhsiie Tt COMPLET he d. arth. 


stantially ii Spr ; tte f 


The thing thus claimed was “* the clamp _ the Sane thing that 
is claimed in the 6th claim of the patent; and the functions ascribed 
to the clamp in the two claims are substantially the same. Thus, 
when the claim of the application speaks of the clamp as the device 


a by means of which the carbon-holder is “ firmly held and permitted 


ee ee a ee 
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to gradually feed,” &c., this implies necessarily a grasp by means of 


which the ecarbon-holder is moved. This claim of the application 


‘ 
was rejected on Slater A Watson. and the patentee acquiesced in the 
rejection. Under the familiar doctrine of Leggett vs. Avery, 101 U° ' ' 
Ss. 256, he cannot be permitt d to recover such claim by reissue. 

The record, in other words, shows that the omission from the 
origina! patent of a claim substantially the same as claim 6 of the “~~ 


reissue, did not occur through inadvertence, accident or mistake. 
Consequently such a claim could not lawfully be incorporated in the 


patent by a reissue. 


Mah " Us. llarwo a | 48 a 454 S40 : 


The same reasoning applies to the 5th claim. In fact, this claim 
is not materially, ifany, different from claim 6. Claim 6 implies 
that the annular clamp shall surround the carbon-holder which it is 
to move ; also that the clamp itself is to be moved ;'‘also that such-> 
movement is to be effected by electrical or magnetic action. lhe 
elaams seem to cover precise ly the NEAILL ground, and. thie rejvore, niust 
stand or fall loge ther. 

But looking beyond the mere words of the claims, it is manifest 
that when Brush struck out the frst claim of his original application 
he abandoned all right to what is covered by claims five and szr of 
the reissue. 


The doctrine of Leggett Vs. Aver} is directly iD point. 


2. These claii IS are mnvalid hecause for diff rent anve ntions from 
the original. 
The original specification will be found at pages 1047-51. After 


the amendment of the claims the patent issued with four claims— 


substantially identical with the first four claims of the reissue. The -¢ 
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remaining claims, including the f#fth and sixth, are additional claims 
not contained in the original. 

Either these claims include by implication all the elements of the 
combinations set forth in claims 1, 2 and 3 (in which case they 
would be void for redundancy), or they include a less number of 
elements, and therefore are of broader scope. 

Under the last assumption, it is clear that they are for inventions 
not described or claimed in the original patent. 

In Bates vs. Coe (98 U.S., 48, 49) Judge CLirrorp formulated 
with distinctness the accepted doctrine that separate claims for dis- 
tinct combinations in the same patent are not different from sep- 
arate patents for separate inventions, except that, for convenience, 
they may in proper cases be described and claimed in one instru- 
ment instead of several 

But each combination claimed must be separately and clearly 
described. 

Now, there is no «ce Scription in the original patent of any opera- 
tive combination consisting simply of the clamp and carbon-rod, 
the only enumerated elements of the 7/th claim. The only opera- 
tive combinations relating to the clamp which are described in the 
original patent are those whi ire covered by claims 1, 2 and 3. 
The 7fth claim, therefore, if different from the others, is for an 


invention not claimed or described in the original patent. 


As to the sixth claim, if by implication it includes the other nec- 
essary members of the feeding mechanism, it 1s, like the fifth under 
the like supposition, void for redundancy ; if it is for the clamp alone, 
it is for a generic invention which the original patent did not assume 
to patent—in other words, it is not “‘for the same invention” that 


was “ patented " in the origina! iL itent, and therefore is void. 
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The reissue is open to criticism on yet another ground. The re- 
issue was applied for about eleven months after the date of the orig- 
inal. The omission to claim the clamp broadly (as the reissue at- 
tempts, apparently, to do in claim ThA Was obvious on the first 
inspection of the patent. 

[f the rule is to be applied, that the omission to make an allow- 
able enlarged claim, when such omission is obvious on a mere in- 
spection of the paten! as it is taken from the envelope in which it 
comes from the Patent Office. must be corrected at once. or the right 
to supply such omission be deemed waived in favor of the public, 
it is not easy to see how the addition of claim sz can be justified. 
And the same reasoning would apply to claim jve, even if the com- 
bination of said claim had been described in the original specifica- 


tion. 


o. /t 18 appar nt. furthe i’. that the ** clamp a f these claims is a 


device OT lamaute it and spect fic CONSTI UL fron. 


The prior state of the art shows that a clamp with a hole in the 
centre, through which rods like ih carbon-rod could slide freely, and 
which, when tilted, would grasp and raise the rod, were old. The 
Saladin clutch was of this character (p. 1091). 

Now, Brush cannot claim as his invention such a clamp as that 
of Saladin, nor can he claim such a clamp by limiting his claim to 
the use of the clamp in an electric lamp. Jf he makes a change in 
the clamp, and thereby better adapts it for use in an electric lamp, 
for that he may, of course, have a patent. 

It appears that Brush has made changes in the clamps of the 
Saladin type. First, he makes his clamp without any lever or handle 
extending from the side, so that, as he makes it, the width of the 
ring clamp is substantially the same on all sides ; and, secondly, the 
clamp is left loose around the rod without any connection by hinge, 
joint or similar means, with the device that raises it, but it is placed 
so that this device will raise it by simple contact. The ring is free 


to turn on its axis. 
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[t is in these peculiarities of construction, therefore, and in the 
resulting mode of operation, that Brush’s invention, if any, lies, so 
far as concerns the clamp D. He may, perhaps, be entitled to 
claim the clamp so modified, either singly or in combination with 
other elements. However this may be, when he disclaims clamping 
devices “ substantially different in ¢ mnstruction and mode of oOpera- 
tion from the clamp D,” he must be understood to have disclaimed 
the Saladin and similar clamps having a handle or lever projecting 
from them and moved by a hinge connection. 

Therefore, in claim 6, where he has limited himself to his peculiar 
ring-clamp, this must be understood as one substantially annular in 
form, 7. e., without handle or lever projection, and one capable of 
use as a mere loose ring. And by like reasoning, claims 1, 2, 3 and 
5 must be understood as limited to combinations in which such a 


clamp is usect. 


WANT OF NOVELTY. 


So far as relates to the claims alleged to be infringed and not 
already disclaimed, the patent is void for want of novelty. Kach of 


the combinations claimed is found in prior structures. 


The Hayes Lamp an Anticipation. 


kach of the combinations N¢ t for th in the four claims of the Brush 
patent which ore alleged to he infringed, is found in the prior struc- 
ture known as the Hayes Lamp. This was a completed apparatus and 
was in practical public use be fore the date of Brush’s invention. 


/t constitutes a complete anticipation of the invention as patented. 
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The Hayes lamp was made about the last of June, 1876, 
by Charles H. Hayes, superintendent of the press d»partment of 
Wallace & Sons’ large establishment at Ansonia, Conn., and was at 
once put into practical and successful use in their works. 

The exact organization of this lamp is shown by defendants’ ex- 
hibits “ Original Hayes Lamp,” “ Original Clutch” and “ Duplicate 
Hayes Lamp.” Also by Pope’s “ Drawing of Hayes Lamps” (p. 
712), which shows the operative parts of the lamp so far as they 


relate to the claims in dispute. 


DESCRIPTION OF Hayes Lamp. 


The Hayes lamp (the lamp made by Hayes and used by Wallace 
& Sons in the summer of 1876) has a double solenoid, arranged in a 
horizontal position ; the two soft-iron cores being united by a trans- 
verse bar or yoke. The upper carbon-holder or rod, which is square, 
is surrounded by a clutch or clamp, pierced with' a square hole of 
size such as to permit the rod to slide through when the clamp is 
out of action. A short lateral extension of this clamp at one side 
rests upon a vertical lifting rod, which in turn is connected by a bent 
lever with the yoke of the cores of the solenoids. 

An adjustable stop is arranged in the path of these cores, by 
means of which the movement of the cores, under the attractive in- 
fluence of the coils, is limited, the range of such movement being 
variable according to the adjustment given to the stop. 

Arranged above the clamp is a spiral spring, the lower end of 
which has its bearing on a movable block that rests on the upper 
face of the clamp, the lower end of this block being formed into a 
dull knife-edge. The primary function of this spring is to counter- 
balance to some extent the action of the solenoids on the cores. 
Incidentally, the spring may also act to enhance the quickness of 
this clamp mm taking hold of the rod; but this last function is not 
essential to the spring, and in fact the presence of the spring does 
not vary the action of the apparatus in any particular pertinent 


to the present controversy. 
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These several parts of the Hayes lamp are lettered in Pope's 
drawing (p. 712) to correspond with the lettering of the corresponding 
part of the appratus shown in the Brush patent. Thus, A represents 
the solenoids (one only being seen in the sketch); B is the upper 
earbon-holde or rod : Co re pres nts the COTesS of the solenoids 1) is 
the anoular clamp which surrounds the upper carbon holder : |)! 1s 
the adjustable stop that regulates the range of movement of the 
cores: C!s the lifter. which is actuated by the moving cores and im- 
parts positive motion to the clamp, causing it to bite into and lift 


the carbon holcde 7 


Th operation of the Hlayes amp Ws as follows 

When the lamp is not in action, the upper carbon, by the force 
f gravity, rests in contact with the lower carbon, the clamp lying 
flat on the floor or shelf which serves asa stop to its downward 
movement. 

a * The contact of the carbons makes a closed cireuit through the 
lamp, which permits of the ready flow of the current ; when the 
current passes, the cores are drawn into the solenoids, and instantly 
their motion gives a positive vertical movement to the lifting rod, 
which in turn tilts and raises the clamp, thereby causing it to clutch 
and raise the upper carbon-rod and thus separate the carbon points 
ind form the are. 


In the actual lamp thre re is @& he eh nical 


connection by means of 
a cord and pulley, betwee n the two . arb m-To ls. whereby th * THOVe- 
ment of the upper rod in either direction communicates a_ reverse 
motion to the lower rod; but obviously, for the purpose of com- 
parison with the Brush patent, this feature may be omitted from 
- consideration. Brush, in his patent, describes two constructions, 
one in which one carbon only moves and'the other in which the mMnove- 
ment of the one carbon is made to impart a corresponding movement 
in the reverse direction to the other one: but bis claims take no 
note of the means by which this do tbl movement is effected. 
As the carbons of the Hayes lamp burn away, and the resistance 
of the are increases correspondingly, the magnetism of the solenoids 


“ces to move outwards from the sole- 


weakens, and this permits the 
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noids. This, again, permits the lifter to descend, and with it the 
clamp and the upper carbon-rod ; as the clamp descends, its down- 
ward movement 1s at rested by the impingement of its lower edge On 
the Hoor o1 shelf ben ath, and this Causes it to release its hold On 
the upper ecarbon-r ee which Is how free to fall until the strength of 
the current, increasing as the carbons approach and the are shortens. 
again draws the cores into the solenoids, and thus again causes the 
clamp tO prip and raise the rod, restoring the operative arc. 

The adjustable stop, which is placed in the path of the solenoid 
cores, and which limits the extent to which the cores can be drawn 
into the solenoids. operates to arrest the movement of the carbons 
when sufficiently separated ; and the adjustability given to this stop 
permits of the regulation of the are according to the different current 


strengths which it may be desirable to use. 


Thus a 2s seen that the lay . lamp embodies all the elements of 
construction recited in the various claims of the Brush patent now an 
controversy . that these parts Lit comlined wath each other an the SOLD ¢ 
Duy Ls in th Brush mechanism . and that the 7 mode of op ration 18 
th, sine, with thie production or the Scie yeaults. 

Lherefore, the Hayes lamp anticip ites the Brush anvention Us 


pat nts d. 


(1) It contains the combination of the frst claim. The ex- 
pressed elements of this claim ure 
The “ carbon-holder ”’ 


The “‘ core’ (of the solenoid): 


*% 


sé 


A “clamp,” “surrounding the carbon-holder,” and “ in- 
dependent of the core, but adapted to be raised by a lifter 
secured thereto ”; 

A “lifter” for operating the clamp. ' 

If, as plaintiffs contend (and this is essential to their charge 
of infringement), the words “secured thereto,” defining the 
connection of the lifter, mean that it is to be secured to (the 
core ; and if, as they further contend, the words “ independent 


of the core,” as applied to the clamp, mean simply that it is not 
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to be rigidly attached to the core; then it is manifest that the 
Hayes lamp shows the full combination of this claim. 
If the claim also includes by implication the elements of an ad- 


justable stop, such element also is found in the Hayes lamp. 


(2) It contains the combination of the third claim. The 
elements of this claim are 
The “ core C” of the solenoid : 
The “clamp D”; + or their equivalents.” 
The “ adjustable stop D' ”; 
The functions ascribed to the combination are : 
To separate the carbons when the current is established ; 
To limit the extent of the separation, so as to prevent the 
current from being broken ; 
To permit the carbons to feed as they are consumed. 
On the question of equivalents of the recited elements, the 


patent is liberal. It says (p. 893), referring to the arrangement 


) 
| 


and combined action of the core, the clamp and the adjustable 
stop 

= This arrangement 1s susceptible of various modifications : 

“and suitable means of any description may be employed where 

“ by one point of the ring D may be hfted in such way as to 

‘clamp the rod B, while a limit is placed to its upward move 


* ment or fo the myncard provement of the rore ¢ hay 


Plainly, the Hayes lamp has all the devices named in the 
third claim, and they are associated and co-operate in the man- 


ner set forth in the claim 


It can not be urged by plaintiffs that Brush’s second dis- 


tt, asta eetBtit sai tite Neca at ta a i stilt aot, 


claimer, filed April 6, 1883 (pp. 898-9), has so modified this 
third claim that it is not affected by the Hayes lamp. 


None of plaintiffs’ experts have taken this position, nor 


nT 
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was it put forward by plaintiffs’ counsel in the argument at the 
cireull [t is understood that this disclaimer was filed in con- 
sequenct of the proof lil ule Dy defendants of the prior existence 
of a lamp (the White lamp which had a solenoid and core, a 
carbon-holder controlled in its movements by the movéments of 


the core, and a clamp surrounding the earbon-holder, but 


constructed to be tilted for gripping the holder, not by any con- 


nection with the Core, but by thi mae pend nt action of oravity. 


one of its scl s being mace heavier than the other. 
Kiven uncle rthe terms of th disclaimer (if this Can be COon- 


Haves 


‘ secured to” the core. These words 


sidered as properly filed and properly in evidence), the 
lifter must be revarded as 
Can only mean, having mechanical connection with the COre SO 
as to be actuated by it. Such an interpretation is necessary to 
plaintiffs’ theory of infringement; for if the Hayes lifter is not 
‘“ secured to” the core, defendants’ lifter is not, the connection 


in both cases being a jointed one and not a rigid one. 


3) The Hayes lamp contains the combination of the 7/th 
claim. 

The eCApPresse elements of this claim are 

gs earbon-holder ¥ 

An “annular clamp surrounding the carbon-holder.” 

It is further required that the clamp be ‘“ adapted to be 
moved, and thereby to separate the carbon points, by 
electrical or magnetic action, substantially as herein 
set forth.” 

As above shown. the action of the solenoids and Cores of the 
Hayes apparatus, in causing the clamp to separate the carbon 
points, is precisely the same action that occurs in the Brush 
mechanism. 

The term “annular,” of course, cannot mean circn/ar. The 
shape of the opening in the clamp is_ practically immaterial, go 


only it conforms to the shape of the carbon. With a carbon of 


. 


3Y 


square cross-section the clamp naturally would be made with a 
square opening; a cylindrical carbon would naturally (though 
not necessarily) have a clamp with a circular opening. 

None of plaintiffs’ expert witnesses have taken the position 
that the shape of the hole in Brush’s ring is of the essence of 


his invention. 


(4) The Hayes lamp also contains the combination of Brush’s 
sixth claim. 

This claim is for ‘“‘an annular clamp adapted to grasp and 
move a carbon-holder, substantially as shown.”’ 


The clamp in the Hayes lamp meets fully these conditions. 


Defendants’ expert, Mr. Pope, has carefully compared the Hayes 
lamp with the mechanism shown and described in the Brush patent, 
and finds the former to be a complete answer to the various claims 
in controversy. His testimony is to be found on pages 711-12; 
653-4 : 656, 657 and 659. 

It is unnessary to quote this testimony of defendants’ expert, as 
it is absolutely uncontradicted. 

The plaintiff introduced no te stimony whatever to disprove or to 
deny that the Hayes lamp, as originally constructed, and as used prac- 
tically for months at Ansonia, contains every comhination in dispute 
in this case. 

Plaintiffs’ primary contention in regard to the Hayes lamp 1s, not 
that it was not substantially the same as the structure claimed in the 
Brush patent, but that the invention was of an experimental charac- 
ter and was never reduced to practice, but was abandoned while in 
an -inchoate condition by those who were charged with its develop- 


ment. 


{ 
1 
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10) 


This makes it necessary to look into the history of the Hayes 


lamp 


History OF THE Hayes Lamp. 


Haye s, the inventor, says p. hy | 

‘T made rough drawings in the middle or latte: part of 
May, 1876; commenced building the lamp at once, and finished 
it about the end of June following: tested it, and made some 
‘minor alterations and run it from time to time, when a lamp 
was needed, until the 16th of Septem ber following. During the 
week succeeding the 16th of September the clutch-lifter was 
‘taken off. and the present form of articulated lifter put on 
This change occurred during my absence, while [I was at th 
‘Centennial. On my return | tned the lamp and found it about 
‘the same as before in action. and the lamp has remained Lt) 


“ that condition from that time till now.’ 


‘This lamp, in evidence and marked “ Original! Hayes Lamp, ‘1s 
the lamp precisely as it existed in September, IS76. after the 


had been made im the clutch or clamp. It has undergone no 


change 
f 


alteration whatever since Hayes, ()s 12-13, p. 42 


The original clutch, put upon the lamp in June, 1876, and used 
until September 16 of that year, is also in evidence, having been 
carefally preserved by Hayes. It remains unchanged, except that a 
small part of the arm was removed, on the occasion of some ex- 
periments made in the year 1878 Hayes, @. 35, p. 499; x-Qs. 74 
Si). p. DOS ). . 
Hayes identifies this clutch by the fact that “I have seen it 


‘“ almost daily from the time when it was made until the time when 


‘ T laid it away for safe keeping ” (Q. 106, p. 506). 


Defendants’ Exhibit ‘“ Duplicate Hayes Lamp” is a reproduc- 


es 
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tion, showing the lamp as it was actually used between the date of 
its construction and September 16, 1876. As frst designed the lamp 
did not have the spring which is seen above the clutch and which 
presses the knife-edge down upon it. A spring, however, having a 
function precisely the same as this, was introduced into the lamp, 
but at a different point, ‘‘“within a few days somewhere from one 
to two weeks,” after the lamp was finished that 1s, within one oT 
two weeks from the last of June; later, Hayes changed this spring 
to its present position. 

This is the spring that presses the knife-edge down upon 
the top face of the clamp, and thus opposes to some extent the in- 
ward movement of the cores. It is of no importance in the com- 
parison of the Hayes lamp with the Brush patent; since, first, there 
are no claims in the Brush patent which relate to such a device, 
and because, secondly, this spring might be omitted from the Hayes 
lamp without destroying the capacity of the clamp to regulate the 
feed. 


; 


The testimony in regard to this spring ts found in Hayes’ deposi- 


; 


tion, (Js. 23-4. pp. LYS), 


STOWELL saw the Hayes lamp and saw it in use in July, 1876; 


fixing the date DY his memorandum pp. 507 5). 


PULLON recognizes the Hayes lamp and the “ original clutch ” as 
the lamp and feed that he saw “ most every day for a while,” “late 
in the spring of the year 1876 or early in the summer, as near as I 


can remember " (p. 509). 


PAUL recognizes the lamp and the “ original clutch ” as those he 


saw near the middle of July, L876 (p. SLO). 


Mr. WALLACE also recognizes the Hayes lamp with the “ original 
clutch” as one that was made by Hayes before or during the Cen- 
tennial of 1876, and was used by Wallace & Sons at Ansonia (p. 


564 and f.). 
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The change in the clamp, from the form shown in Exhibit “ Orig- 
inal Clutch” to the form shown in Exhibit “ Hayes Original Lamp,” 
was not made until September 16, 1876—after the lamp had been in 
use for two months and a half. It was made by John King, while 
Hayes was absent at the Centennial in Philadelphia, and without 
Hayes’ knowl dge at the time. 

Apparently the change in form of the feed did not alter the 
action of the lamp for the better or worse: and there iS ho reason 
now for thinking that the King form is superior to the origina! 
Hayes form. Hayes Says the advantage “* very slight, if any, and 
ho one questions the correctness of this statement (p. 499, Q. 37). 

Although Hayes did not deem it important, on his return from 
Philadelphia, to restore his own form of clamp to the lamp, it is 
a most significant fact that when, at a later time, viz., in the yea: 
L878. Wallace A sons hegan the manutacture and sale of * plate 
lamps ” (electric lamps in which the carbons, instead of being in the 
form of pencils whose points are brought into opposition, are in 
the form of plate s or slabs. the are being formed between the Oppos- 
ing edges of the slabs), they adopted as the feed for thes lamps the 
original llaye ‘ clutch. 


Wat LACE SAayvs pp. ybHU 70) 


Q‘92 x (). When you first ti gan to pak plate lamps, did you 

TEL any feeding clutch 7 
lL. We used the same thing exactly that was on the Hayes 

lamp origiially 

‘93 x-Q. Please reflect upon this a little. Is it not true 
that when you first began to make plate lamps you did not auto 
matically either separate the plates to establish the are or feed 
them to maintain it 

“A. The first plate lamp 1 made there was no adjustment to 
it. We put th plates near together by hand, and they would 
burn a very long while without breaking the are : | 

“O4 x () When the are did bre ak the plates were readjnisted 
by hand ? 

“A, Yes, -ar 

‘95 x-Q. So that when you first began to make plate lamps 
you did not establish or maintain the arc automatically ? 


‘(Counsel for defendants objects on the ground that the 
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testimony does not justify the assumption contaimed in the 

question. ) 

“A. I think I only made one lamp which was not self adjust- 
ing, but when [ began to make lamps I made them self-adjusting. 

‘96 x-Q. When you first began to use means for self-adjust 
ment on your plate lamps, did you use a clamp just like that on 
the Haves lamp ? 

“A J made one lai ip rith a cam Lifte r The whol thing 
mia rather CL Penge Then IT went fo work and made them with 
the Hayes lifter 

“97 x-Y. Which was considerably cheaper than the cam ar 
rangement 


“A. Well, we thought it was, and more simple 


Some fifty or sixty of these plate lamps had been sold 


when Wallace testified p. 570, x-Q. 104). 


The operation of the Haye # j Linp, with the oriqinal clutch. and the 
M2 muade or the lamp, shows bhi if the ayaa ntion MVS fully reduced ‘oa 


> . . 7 a 
practice and was one of recognized utility. 


HaAyEs testifies (pp. 199. 501-2) 

“36 Q. How did this ‘Hayes lamp’ work as a practical lamp 
for Uluminating purposes, both before and after the alteration in 
the feed ? 

- A /t works df hi (ter thin (ity Lamps that ite had ane Mae. 

“(N. B. At that time Wallace & Sons had an imported 
lamp, the Browning lamp, and also no less than six White 
lamps, three of which they sent to the exhibition at Phila- 
del phia. ) 

“37 Q. Was there any superiority or advantage in working, 
in the operation of the altered clutch over the feed in its original 
form ? 

“A. Very slight, if any. 


“38 Q. State about what use was had of this lamp, both +e- 
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fore and after the alteration in the feed : that 1S, where it Wiis 
burned, and on what occasions, from the time it was finished. in 
the end of June or beginning of July, 1876, down to the present 
time 

\ /t IMUS hupned shout An mill Cp} all OCCASIONS when if 
hight mas manted * fie que jitly used for outdoor work. and up to 
about the end of 1876 After that it was used in the electrical 
room for testing machines, carbons, &c., and has been used for 


that purpose more or less ever since. 


57 x-Q. You say that after getting your Hayes lamp built, 
about the end of June, 1876, trying it and making some minor 
alterations, you ran it from time to time, whenever a lamp was 
needed, until the 16th of September following. Did you always 
have it in the same room during those months, or move it about? 

\ [tt IFES moved about and burned bn differ vit places ~2ii 
thre yiill and ovtside s and it was alao hurned in our other shop 
occastonally 

“58 x-Q What do you mean by the other shop ’ 

\. It was a shop known as the skirt shop, the third floor 

of which Wiis used for al electrical shop 
“59 x-Q. How were the mill and skirt shops. ordinarily 


hohted by CAS 
* HO) KJ (On what oceasions did you use the lamp out of 


rye : . 

\ Vie lamp Meri +e df aTTAA got WMoorr (jit Bere val OCCUSIONS , 
pf edi (Jai Us or prien re qeere df light unloading tre jaht from roid 
Mitt CUlnP7s, digging for Nips sd be mrork MALIALA: eled with thre write P- pow a” 


[am unable to specify positively any particular date, but have a 
crelie ral recollection of bye Ti! pre (pte ytly called upon lo prake (f 
light for sone auch PUPrpPOsEs 

‘61 x-Q. Did you use it sometimes to test dynamos with in 
June September, i876 

\. | think not during that time 

62 x-Q. What other use did you put it to during those 
months, CXCE pt the occasions out of doors which you have mel 
tioned ? 

\ Jteas used ahout the mill, more particularly around 
thre met pile 8. on occasions when it wae NECESSATY fo work during 


thre eie ning " 


~~ 


os 


STOWELL says (p. 508 
“17 Q. Do you refnember whether or not you saw the lamp 
: burning on this occasion (being the time of his temporary visit at 
Ansonia, while he was employed at the Centennial in Phila- 
delphia) ? 
\. I do. Oh one tf the OCCASIONS. 
— 
“18 Q. Where did ee it burning? 
A. Out of doors. near the factory. 
19 Q. Did vou bserve its operation ! 
sé \ Ve re 
‘20 Q. Hor did it burn ? 
“A Very wall 
“21 Q. When did you finally return from the Centennial? 
“A. I don’t think I can fix the date now; I think it was the 
24th of November. I have got it in my note-book, but not here. 
‘22 \) Did You 8er the lamp hurn at the factory after your 
re turn from the C'entennial 7 
\ fladit in mu several years and used it hundreds 
of trme : I mean by that the room at the factory where we made 
“= 


the machine 


2 \) f Nip pee t/ iti the lamp hurned hefore Septem- 
her. 1876. and th ry it ned after that time, did you observe 
any diff atta ‘ super fay of fa Op ration before or afte r that 
date ? 


\ | Tiitt Le I} 


> 
4 mMnieas 


wsurements, but should say no diffe rence 
irements | mean photometic Ineasure 


ments 


PULLON says (p. 509 
‘SQ. Do vou remember seeing the lamp burning before the 
change of feed was ule 
> \. Yes, su 
“7 VY How often si ild you say ‘ 
\ | could not sa‘ w often: | should Sii\ most every day 
for a while 
10 Q. How did it burn; what sort of a hght did it give 


W 


when it was burning 
“A 
[** had »pactcle 


/ should Nii] if J 


ith the stirrup piece 


hetter satisfaction than any lamp 


re ee eee a ee 
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o 
PAUL says (p. 510 
‘3 Q. Do you remember the making of the Hayes electric 
lamp, here before you, marked ‘Onginal Hayes Lamp 
\. I had no hand in the construction of it, but was know ; 
inc to its being mad 
‘4. Do you remember what feed it had on it when you 
first saw it? _— 
\. It had what I call a buckle or a clutch 
“i \) Did you see it burning with the clutch feed? 
\. Yes, sir 
‘6 Q. How did it work? 
‘A060 6t worked very fur © ¢f ean ahout twelve hundred 
anile light according to our measurement, and burned as steady 
aa the aver TIL of lamps at thet day, to my knowledge ‘eye 
W ALLAC!I SaAvS (p 567 ) 
67 And when th Haves lamp Was Cr mpleted did you 
revard that lamp as a success, or did you abandon it as an ex 
periment ¢ 
(( biection as to form and substance) : ; oa 
\ J did not abandon it: it was a aood lamp and is a 
Not only was the H Lves lamp successfully operated and burned 
at the time when it was first made and afterwards (as shown by the 
testimony quoted), but during the progress of the case it has been 
repeatedly tested, and the plaintiffs and their counsel and experts 
have been invited to test it, and by these tests it is conclusively <2 
proved to be a complete and practically operative and successful 
lamp, fully as good as, if not superior to, the lamp of the Brush 
patent. ‘ 
Mr. Pore says of these tests (pp. 674-5 
“100 Q. Did you, on the occasion of June fifteen (15) also 
try the lamps, defendants’ exhibits, the two Hayes lamps and 
~~ 


the Watson & Slater lamp, and how did they work as compared 


a 


47 


with the Brush lamp of the patent when used without the dash 


1. On that occasion we tried the tivo Hayes Luanps, the first 
one having the dash pot and the adjustable stop removed. The 


é 


ti PEORWUMANCE PUSS ELC if The licht iris vMniform pial ats ady, 


cond the feeding Oe ars df i re gular and short apale rivids The ring 
clamp rested constantly a rainst the blunt knife-edge just above 


it, and its lower edge was in close proximity to the floor or lower 
stop The length of the arc was about of an inch Another 
trial was made with the same lamp, with copper-plated carbons, 
ordinary carbons having been used in the first instance The 
light continued to te jm fen tly steady, and the clamp remained 
in an intermediate position of equlibriam. This lamp had no 


dash pot, and. in fact. needs n ne, for the reasons that the parts 


nearly counterbalance each other; hence, a very weak current 
suffices to regulate it The length of the are with the plated 
carbons was nearly ne-elghth of an inch. 7” light was brilliant 
crped beaolihe ty, electcdis. te y,wmmy judge yr. 7 ‘ qual fo the 

eh Ct j as ay sanach 8% ru jr athy Supe ror an 
point of stea linen ind uniformity of actio » to that of the De- 


fendants’ Exhibit, “ Brush Patented Lamp.” The second Hayes 


lamp, with Ki cr Cillt yas first tried With a dash pot and cop 
L r-plated « rb The performance of the LAN did not differ 
from that of the ne pre isivy mentioned far as | was able 
to discovet The substitution of unplated carbons made no ap 


I [IMBY Says (Pp S45) 


[ have seen the Hayes lamp burn, and the clamp in it 
works efhiciently the Hayes lamp, the rod upon which the 
clamp works Is « mter-balanced, and a slight erip of the clamp 
sufhices to hold it Vi recollection of the working of th Hayes 


lamp is. that It WAS exces ent / thought if was fully as do wl, ij 


nor bette . Pherae tii fir ALLTEL 
Wi —sIt\ SAVS | | “ >... \) yap 
22 Q. Mr. Hicks states, in his answer to 66th and 67th 


questions of his direct examination in rebuttal, that the blunt 


knife-edge resting up the clamp of the Hayes lamp renders 


the clamp slueoish: ind iis that the difference il} leverage be- 


is 


’ tween the point of connection of the raising rod and clamp, and 
the len: th of the lever on the other side of the clamp interferes 
with its sensitiveness of operatiol ple ase state whether you have 
burned the said lamp and observed its operation, and whether the 
said features roduce ANY IMyUrloUus eftect upon the sé nsitivene SS 
and efficiency of the clamp, and how the clamp and feeding ap 
paratuis in actu Li operation compare In pot »)| eficienc\ with 
that of the oneinal Brush lamp 
(ns / Active hivevonee A thi Hlaye r hap r ontinnously for long 
pn riod. rf time, and have never observed that the features to 
hich Mr. Ilicks peperr i ape rf pred at all aith the proper opera 
haan of thi ehiteh * on the fay trary / ypnoticed that the lamp feeds 
equally as well. or even a little hetter than the Brush lamp of thie 
patent - and I think it reas nable to Suppose that it should do 
so. from the fact that the weight of the rod which 1s gripped by 
the cluteh Is count r-balanes 7 by tine othe r rod, and also because 
the macnet does not need to be so strony, from the fact that the 
core is not lifted by the action of the current, but 1s simply 
moved in and out while in a horizontal position. This feature 
also olve S the lamp vrreater sensitiveness because the fores acting 
acainst the magnet ls also re luced and the re 18 not the SHITE 


tendency to sudden fluctuations as there 1s in the Brush lamp 


No attempt is made by plaintiffs to contradict this testimony in 


regard to the utility of the Hayes lamp as proved by these tests. 


The fullest opportunity was given them to witness the tests, and 


themselves to test the lamps. The invitation ran as follows: 


vs Def ndants counse! here states that the Brush machines 
and lamps, Slater and Watson and Haves lamps, and other exhibits 
referred to in Mr. Weston’s direct deposition, are now set up in 
running order in the laboratory of the works of the U. S. E-. 
Lighting Co. near the place of examination; and complainant's 
expert, Mr. Hicks, here present, and complainant's counsel, or 
any of their experts, are invited, if they so desire, either now or 
at any convenient time, to run the said lamps and machines at 
the said laboratory, or to have repeated any of the experiments 


referred to by the witness which they may desire.” 
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Of this invitation plaintiffs did not avail themselves, and they 
have offered no evidence to rebut the facts of the operativeness 
and excellence of the Hay S lamp as thus testified to by the defend- 
ants experts. Their refusal to avail of the opportunity offered 
them by defendants to test the Hayes lamp in comparison with 
the Brush, must deprive An strictures which they make on the tests, 


or on the Hayes lamp itself, of all force either iis evidence or argeu- 


ii af snis proved, there fore. tf, sf the Hlay . lamp iis nor (l?i I+ 


jit riement, hash ‘i NIJ ¢°O 9' AS fi, / Op ;" yF : ipparatus fully reduce ad ,,) prac- 
fy 

The fi, als show AL if if hit) 8 78 ate tdily and ‘is well ‘fi fact. SU f/it - 
ys} f } they ) j 2 pt “92 )) fw nh % COM he le a ul yracti- 
Ol peLter j, sé iS 414 ECVE pp AS Opel ive, et} j pi 


al sx th, lamp of the Birvish pati yf 
Vore ara ,. th history aes ij Peloviass eee ar that aT ‘fF pr riod ar 1ipo 


pyionlths and i} half if IECIR +i j } mt the Ansonia mills or Wallace at 


None i j all OCCMRIONS Wi i ¢i Lf r¢ie wanted if ————_ ~. moved 
ahoul spat have ers ‘7 Liff j cs " af reise hurned ‘ij th, i Sth 
mill ” pi Opel a pened thie j HT ps rohe ji if iikes meee SSCP 1H) lo work 
suri 17 the ere und. and » the etrical poor it the * skirt shop . 

als , if 7.Te wT? df ‘© yf at door g PVP) yf OCCURIONS seh, na Lugs of mienv 
y*¢ te 4 Ligh i vw nloading fr ral / a A vt ilway CUTS, digging for SOMLEC 


work connected with the water powe te 

Moreover. the feed mechanisin it Aha, lamp hy Lng thi parts ié lated 
AE thie pre sel eront) veEeCTSY itis recognized al thi, ANTTY (is hye ing of such 
yee rit thet ut wees adopted by | allace cv Nona for the L) 7 plate lamps,’ 
which rere thi fh} afl COMET CI rf amps that they put Oil sale an any Ccon- 
it rahle numb a 


THIS IS THE RECORD OF A COMPLETED. PRACTICAL INVENTION. FULLY 


REDUCED TO PRACTICE, 
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The 7 tked Kine is or SL h, record IS OU comple te refutation of plain- 
hi tts’ Conte nihion that thre Hay + lamy Mere i Passe | hy yond th, CL pr )*) - 


" *,7 . 
j j SN ALLAL : ane Mra is ah sndoned if” fhoul ee iz jh, vig 7*¢ duced la pra - 


The fact that the o1 ginal Hayes clamp, after varied and success- 
a use for more than two months. was supplanted, in that One lamp, 
by the King clamp (this change being made without the knowledge of 
Haves), is no proof oO} he farlure of the first clamp. The original 
clamp was good and worked well, but of course not perfectly. No 
lamp has ever been made down to the present time in which the 
feed maintains a perfectly steady arc. King, apparently with selfish 
motive, took advantage of Hayes’ absence to secure permission to 
endeavor to improve the lamp. As Wallace says, he wanted “to 
vet his trap on it * (p. 570, x-Q. 98). He merely wanted, if possible, 
in some way to connect his name with it. His clamp was, in fact, 
not materially better than that of Hayes. It is questionable 
whether it was better in any degree whatever. When, later, Wallace 
came to build his “plate lamps,” he did not use the King clamp, 
but adopted the original Hayes clamp. Evid ntly the King clamp 


was permitted to remain on the Hayes lamp simply to humor King. 


The best statement of plaintiffs’ position in regard to the Hayes 
lamp, as well as the complete answer thereto, is to be found in the 
opinion of the Court below \pp- 1147—56). 


His Honor, Judge Shipman, says (italics ours) : 
‘* The use was a public one in the presence of the employees 
‘of the factory. The Hayes clamp has been preserved and was 


‘an exhibit in the case. Wallace & Sons thereafter. after much 


* 


‘ experimenting, went to a limited extent into the manufacture of 
‘ what were known in the case as ‘plate lamps,’ or lamps having 
“two carbon plates instead of rods, but did not continue the 
‘business long. They say that the discontinuance was due to 


‘ the fact that they did not have a satisfactory generator. 7/: 


° 


Tlayes clamp lank: vsed upon thre plate lumps, hut. (is thas die a 


- said. ifais used upon hit Osi carbon-pe nei els erric lamp. 


/ 

+ ha) th 
. , . 

pre Pv easee pitanl, eft 


* fy prabe - L6t/ 


‘Sons were searching i) 


“ of an electric lamp at ft 


. 
ta 


“ produced, and unde 


that improvements the location of the spring were made ; 
, then it gave a ‘jerky light, and when the inventor was away 
* another « lamp Was put on by the po rmission of the owners to 
‘remedy this irregular feeding: but that afterwards no other 
‘ lamp wis ever ¢ icted, and the Haves clutch, Wiis left 
Mlibony othe I ‘odds L] ends ; : ancl that the maifters nee with 
which it was received, its confessed faults. the attempted im 
. provemie nts ana if a List’. show that the Haves clamp never 
‘was anything more than an attempt to invent something which 
‘ proved to be a failure 
ws The question of fact in this part of the case must turn 
” pon the characte of the use of the lamp prior to September 
16th, because it is established that the Hayes’ clamp and the 
Brush clamp in its patented features were substantially alike, 
“and that the point in which they differ, viz., the length of the 
‘arms is not a part of the principle of the device Woe thi lamp 
with this eluted eo rere ly feo gratify curiosity or for purpose “ 


* whet he ;* anything 
‘ af put 10 We 


_ which icin cone tod 


say merely 


‘abandoned because t} 


. clamp of 


‘carbon pomnts 


" Were 


- fyi wor for show - 


“ The piaintiffs vigorously insist that the Haves clamp was 


not a completed and successful invention. but that its use was 


tentative and experimental, and was permanently 


devices cid not promise io he successful 


i¢ 


are TALLEST 


Two facts 


Ist. that the Haves clamp was the 


the Brush and Yd. that it became afte 


L6th 


patent ; r Sep 


a disused piece mechanism im connection with 


. . . 


tember 


thi, j i iar fa jt rfeeted and 


prebdiy ‘7, hig Sime rae whieh Mein hntinaloned 
, . 


; ° 
; 
j , s/f ‘/ 


preor 


' ° 
‘a . e " 
heath (iy aly ‘enlion, (ji si is 


ss , 0, Cl 


thandoned é fd” pM rinent cise 


“* The plaintiffs in support of their view, say that Wallace & 


a successful lamp, and were exhibitors 


he Centennial Exhibition ; that inventors 
in 


the CMMpHey, vho were encouraged to make experi 


ments and trials in the hope that something good might be 


this stimulus one Hayes lamp was made ; 
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‘“ Hayes made the lamp for Wallace & Sons as an improve 


ment upon the White lamp, and apparently turned it over to 


“ them to be used where they chose. An alteration was subse 


‘quently made in the location of the spring. The lamp Wis 


‘used at different times, in the work of the mull, at night, in 


; doors and out of doors. Its wae at these ties doe s pot SOC di fo 


. hrarie heen jor this purpose of. testing thie muaichine. or oy calling 


tthe ption Lo its prccalitie , oF; of gratifying curiosity, haat if Lakh 
bine df te furnish light fas thie MOTTA MIE ci thre iv work. 


“ T have queried whether this use was not that of a thing 


‘“ which might be of help in an emergency, and which was thought 


‘to be better than nothing, though not of much advantage; but 


if MLS. Uppure ntly, tse d lo accomplish the ordinary Purpose 8 Oy 


i electric light mn ‘f pred. hone yucthl thie wmorkine py fo Bee at night, 


‘although it was not uniformly used, because the mill was lighted 


. by (TAs 


com 


‘ But the plaintiffs press the question: Why, then, was the 


‘futher use of the Hayes clamp and lamp discontinued? This 


‘ question is significant, because the abandonment of a thing 


which is greatly wanted is, ordinarily, a very suggestive circum 


“ stance to show that it was defective. and that. before the inven 


‘‘ tiou could be completed, something was to be done which never 


‘was done 


“ | think that Wallace & Sons did not push the electric 


‘lamp business because they had no generator; and I also think 


‘that the Hayes lamp, either with or without the Hayes clutch, 


‘did not impress them favorably, for they contented themselves 


‘“ with making only one specimen, whereas they made six White 


. 


‘lamps, and, after much experimenting, and after the invention 


‘ of the Hayes lamp, they made fifty or sixty plate lamps. For 


‘some reason they did not manufacture the Hayes lamp, but 


‘ turned away to the plate lamps. But, the facts that the antici 


‘ patory device was the device of the patent, and did do practical 


‘ work. and iPiis put AL ordinary MS. and that it does pot upp ‘i; 


‘ that the Haye 8 clamp was the cause of the vn lect with which 


Wallace & Sons treated thu Hayes lamp, seem to me to otit 


‘weigh the doubts which arise from the shortness of its exis- 


“tence and its permanent disappearance from a carbon pencil 


$6 lamp. 


ro The CUSt is that of the public, well known practical use. in 
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' ordinary work, with as much success as was reasonable to expect 
‘ at that stage in the devel. ypriieert of the inechaniam he longing fo 
‘ electric are lighting. of the exact invention which was aubeae 

‘ quently made by the patentee ; and, although only one clamp 
‘and one lamp were ever made, which were used together two 


‘and one-half months only, and the invention was then taken 


pee aes 
¢ e ¢ e a 


‘from the lamp and was not afterwards used with carbon penci/s, 


ra 


‘it was an anticipation of the patented device, under the estab- 


* 


‘ lished rules upon the subject. 


“ With a strong disinclination to permit the remains of old 


* 


‘experiments to destroy the pecuniary value of a patent for a 


. 


‘useful and successful invention, and remembering that the de- 


. 


‘fendants must assume a weighty burden of proof, lam of the 


, opmion, that the pate ntlee & inwe ntion his heeii clearly proved te 


i. 
? 


have been anticipated by that of Hayes (Coffin vs. Ogden, 18 
Wall., 120; Reed vs. Cutter, 1 Story, 590; Pickering vs. 
6 Me Cullough, 104 U.S. 310 > Curtia on “atents. Seca. 8&9- 
“o>. 


ini 
The leading case, among those cited by his Honor Judge Surr- 
MAN, in support of his findings, is Coffin vs. Ogden (18 Wall., 120). 
It seems conclusive. 
The Supreme Court, in that case, say : 
“ The prior knowledge and use by a single person is sufficient 
The number is immaterial. waite. 
“Tt is abundantly proved that the lock originally made by Erbe 
was complete and capable of working. The priority of Erbe’s in- 
Sa vention is clearly shown. It was known to at least five persons, 


including Jones, and probably to many others in the shop where 
Erbe worked, and the lock was put in use, being applied to a door, 
as proved by Brossi. It was thus tested and shown to be success 
ful. 

“ These facts bring the case made by the appellees within the 
severest legal tests which can be applied to them. The defense re- 


= lied upon is fully made out.” 


et A a oN 
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The use of the Erbe lock. proved in that ease. was much more 
meagre than the use proved in the ease at bar. The opinion. 
summing up the evidences Ou this point, Says 


Hi lorbe thinks the lock he mave to Joe . W allineford 


N Co. Wiis appli cl LO a door, but is not certain. | 

‘Erbe showed him brossi the lock twice afterwards at 
Jones, Wallingford & Co.’s. He saw such a lock attached to 
the ofhice doo} the re and working.» 

Patterson, superintendent, said: “It was our uniform 
practice to put our new locks on the doors about the office 
to fest them, and I believe that one was put on; but at this 


distance of time | cannot be certain.” 


[t may be well to consider briefly the criticisms which plaintiffs 


make upon the Hayes lamp as an effectual anticipation. 


(1) They Sit) that the Haves clamp had i Sy aL hole, and hot 
the round hole which exists in the Brush clamp. 

To this it is a sufficient answer, first, that the patent lays no 
emphasis Upon the shape oO} the hole, the only essential thing Ly ing 
that the clamp shall surrovwnd the rod. with a_ littl play when the 
clamp is on its rest, and shall grip the rod when the clamp is raised. 

Again, the proofs do not show that the difference in form makes 
any difference in the action of the respective clamps. Hayes mac 
the hole in his clamp square because such was the cross section of 
his carbon-holding rod. Brush made his round because he used 
ik round carbon-rod. 

In fact, the action of the clamp is the same whether the hole b 
round or square. In either case it grasps the rod by the angula 
impingement of its inner edges against the opposite sides of the rod, 
and it releases the rod in the same way in the two cases, viz., by the 
straightening of the clamp by the striking of its lower edge upon its 
fixed rest. 

Plaintiffs’ witnesses nowhere pretend that the difference in the 


shape of the hole is material. They were under oath, and could not 


a 
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safely be interrogated on the point. Plaintiffs’ counsel were obliged 


to reserve the point for argument. 


(2) Plaintiffs have assumed that the Hayes clamp is made less 
efficient than Brush’s, by reason of the use by Hayes of the spiral 
spring which presses the knife-edge down upon the upper face of 
the clamp. 

They assume that this spring materially diminishes the sensitive- 
ness of the clamp; because, as they argue, two-thirds of the press- 
ure of the spring is relieved as soon as the lower edge of the de- 
scending clamp touches its rest, so that a delay will occur at that 
point before the are grows long enough for the feeding to be re- 
sumed. 

In fact, however, this spring, so far from interfering with the 
proper action of the clamp, materially assists it. 

It will be noted that the spring is adjustable; and, of course, it 
must be assumed that the proper adjustment will be given it, ac- 
cording to the current used. 

The primary object of the spring was to act as a balance against 
too strong a pull of the magnet. At first, as Hayes testifies, it was 
placed close to the magnet in the direct path of the movable core ; 
and in its present position it continues to perform the same 
function. 

Now, it is sufficient to the performing of this function, that the 
spring be so adjusted that its pressure will be practically reduced to 
zero when the clamp touches its floor, in which case it will not 
operate at all to delay the feeding of the carbon. The lower end 
of the metal block on which the spring has its lower bearing is 
shaped into a dull knife-edge, in order not to interfere with the 
prompt tilting of the clamp when the lifter begins to raise the 
handle of the clamp, as would be the case to some extent if the 
lower end of this block were made square. 

If the spring were to be so adjusted as to bring a slight pressure 


on the clamp when on its rest. its action would be to make the 
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clamp take hold on the rod with somewhat greater promptness, but 
there is no necessity for giving the spring any such adjustment, and 
if for this purpose it were to be so adjusted the slight diminution in 
pressure that would occur when the tail of the clamp touches the 
floor would be so st all a proportion of the whole forces acting as 


legree with the practical working 


not to intert re ih any Lp pore clable 
of the lamp 

l’urthermore. aiter the substitution of the King clamp Wiis mac ; 
the same spring and knife-edge (the latter only slightly altered in 
shape) was used in the lamp and appears in it to-day. This lamp 
was used continuously, for several years, until the proofs were 
take ln. and Was tested by defendant Ss experts, anc found ce work 
admirably, being shown to be an entirely excellent and successful 
lamp. If the spring does not operate to interfere with the practical! 


working of the King lamp, it must be held that it did not mmjuriously 


atfect the working of the Hayes lamp 


3) Plaintiffs, at the hearing below, tried to belittle the testimony 
of defendants’ witnesses in regard to the actual working of thi 
Hayes lamp during the two and a half months of its existence 

They Say that the statements of the witnesses to the venera! 
effect that the lamp performed better than any lamp they had seen, 
or as well as theylamp of that day, are of no value; since, as plain 
tiffs assume, thewitnesses were comparing the lamp only with the 
White lamp on which Hayes had undertaken to make an improve- 
ment. 

But it must be remembered that Wallace & Sons had also an im 
ported lamp, the Browning lamp. Moreover, most of the witnesses, 
Hayes, Stowell and Wallace, went to the Centennial in 1876, and 
there saw not only the White lamp, that Wallace & Sons had on ex- 
hibiton, but also the Serrin lamp, with which the White lamp was 
competing, and which is admitted to have been one of very high 
excellence. 


Of course, no one pretends that the Hayes lamp was as good 


as the lamps of the present day; neither was the Brush lamp. It 
is enough—and more than enough—for defendant's purposes to 
prove that the lamp, is Hays ~ made it and Wallace used if, Was aS 
good as (in fact even better than) the Brush lamp as it appears in 
the patent. 

The plaintiffs admit that the White lamp, as proved, was good 
enough to render it necessary for them to disclaim claim 2. They 
can hardly urge that the Haves lamp (which is admitted to have 
burned better than the W hite Was not ood enough, if it had the 


proper construction. to anticipate the claims of the patent. 


4. Another criticism of the Hayes lamp, made by plaintiff, is that 
the tripping end of the clamp is shorter than the lifting end, which, 
on theoretical grounds, the issume to regard as a defect. Their 

. contention is that the tripping f na should he the longer ; and they 
vo as far as to attempt to find such a construction in the lamp of the 
Brush patent. 


To this the answer is vari 


(a) Whether the Hayes lamp was theoretically perfect or not, it 
did not prevent the lamp from being a practically operative structure, 
which burned well in the ordinary every-day uses to which it was 


put in the mills at Ansonia. 


(6) The Brush patent does not in any manner intimate that the 
tripping arm or side of the clamp should be made longer than the 
+ lifting arm. The clamp of the patent shows and describes a ring in 
which the length of the tripping and the lifting parts are substantially 
equal, 

The patent represents the lifter as taking hold on “ one edge” 
of the ring. Italsosays that “ it is entirely immaterial how this 
ring is constructed, so long as it will act to clamp and lift and release 
the rod B, as heretofore specified.” 


Any constructor of apparatus, following the instructions of the 


SR 


patent, would apply the lifter as near the edge of the ring as possible, 
and not at an intermediate point het wee n the ‘edge and the rod. 
This would be in accordance with the language used,and also in 
full harmony with the position of the lifting finger in Fig. 1, and the 
lifting spring of Fig. 6. 

It is to be noted also that the plaintiffs, in building lamps under 
the pate it. have not undertaken to make the tripping side of the 
clamp longer than the lifting side. In both the “ Franklin Institute 
lamp © and the “ Commercial! lamp ~ the lifter takes hold on the ring 
as hear the edge iis 1s practically possible, and in both lamps 
the two sides of the clamp are substantially equal in extent when the 
clamp 1s tilted to grasp the rod. 

This practice of the plaintiffs is an emphatic commentary upon 
the claim that the Brush patent teaches that the tripping sicle of the 


clamp must be more extended than the lifting side. 


(c) In fact a clamp with a long arm on the lifting side, as in the 
Hayes lamp, and also inthe Slater & Watson (as, also, a clamp with 


the long arm on the tripping side, as with the Weston lamps used 


by defendants) is much better practically than a clamp with two 


short arms—or, rather, without arms—like that of the Brush patent. 
And this superiority is due to the fact of the long arm. 

The reason for this is clear 

When it is required to feed the carbon rod,it is done by untilting 
the clamp enough tO lo sen 10s rasp and let the rod slip through. 
If the clamp is untilted so far as to be nearly or quite horizontal, 
it loses its hold of the rod entirely, and the latter drops freely and 
swiftly through the hole in the clamp. In passing, however, from 
the position where it is tilted tight against the rod and holds it 
firmly, to the position where it allows the rod to drop freely, it is 
gradually loosening its hold, and if it is slowly untilted, the rod will 
begin to slip before the position is reached where it is allowed to 
drop free. 

Now. it iB advantageous lo so untill the clamp as to allow this pre- 
lan nary slipping, because the mere slip may be enough to correct 
the lengthening of the arc, when to let the carbon drop would over- 


feed. If, however, the clamp is untilted too swiftly, it will pass 


59 


beyond the mere slipping point, and reach the dropping point before 
it stops. 
Now, the shorter the combined length of both arms of the clamp, 
- _ the swifter will it be untilted ; and the greater that length the more 
slowly will it be untilted in the act of feeding. 


The diagram will make this clear. 


PREECE A 


Let A. B. D represent the clamp when jt is tilted tight against 
the rod R, and A', B', D repr sent it when untilted so far as to let 
the rod drop free. If the lifting finger, C, is applied at B, it is plain 
that it will have to travel a shorter distance, B B', to accomplish 
this untilting, than if it was applied at A, where it would have to 
travel the greater distance A A' to accomplish the same amount of 
untilting. Now, if the velocity of the lifter remains the same, it is 
evident it will take a longer time to travel the greater distance re- 
quired to untilt when it is applied at A, than it will take to do the 
same work when it is applied at B. Therefore, the further the lifter 
is placed from the tripping end, D, of the clamp, the more gradually 
will the clamp be untilted as the lifter descends. In other words, 
the greater the total length of the arms of the clamp, the more grad- 
ually its grasp is loosened ; and it is also evident that, so far as _ this 
effect is concerned, it makes no difference where the rod passes 
through the clamp—between D, the tilting, and A, the lifting end ; 
that is, whether the greater length of arm comes on the tripping or 


on the lifting side. 


i,t) 


Although inconveniences might arise if the arms of the clamp 
were leagthe ned extremely, yi t experienc has shown that a clamp 
with two such short Aris as thos of Brush's origina! patent, if not 
impracticable, is very defective In operation. Brush has been com- 
pe lled to abandon it and axsimilate his lamp, in this re spect, AL Hayes’ 
and the other lonag-armed CLAMPS. Tle has in effect attached a long 
arm to his clamp, bent up into a series of levers; but the effect is pre- 
cisely the same as if he had added a to iq hoi zone oar &s 

By reference to the Exhibit “ Brush Commercial Lamp, it will 
be seen that though the lifter, at the point where it touches the 
clamp, does not have a greater range of motion in order to tilt or 
untilt the clamp than in the patented clamp, yet that in order to 
give it this motion it is necessary for the core to move a greater dis- 
tance than it moves to accomplish the same purpose in the patented 
lamp. In the latter the lifter is secured directly to the core, and 
when the clamp Is tilted 1 untilted both mcve the Sane distance 
In the commercial lamp, the lifter is hung to a lever, one end of 
which is pivoted to a standard and the other end to the core. In 
order to raise the lifter a civen distance, it 1s obviously necessary 
that the core should move two or three times that distance, as it can 
only operate upon the lifter by moving the lever. Now. as the velo- 
culy of the core ia not altered inthe cammercial lamp (there 1s no proof 
nor presumption to the contrary), if will plainly take it two or three 
times as long to loosen the clamp in the latter as it did in the 
patented lamp, because it has to move two or three times as far to 
do it. Lh Ls is pre 1S Ly thre és ult mpohive hy would heave heen obtained by 
Le ngthening the arma of the clamp. 

The fact that the core in the Brush Commercial Lamp moves 
with substantially the same velocity as in the lamp of the Brush 
patent as exemplified in the original Franklin Instituted Lamp, is 
abundantly shown by a comparison of the lamps. 

The weight of the cores in the Brush commercial and in the origi- 
nal Franklin Institute lamp (claimed to be made in accordance with 
the patent) is not materially different ; therefore, it is physically 
umpossible that the core of the former should be raised any 
faster by a current of the same strength than the core of the lat- 
ter. ‘The variations in the current, in obedience to which the core 


moves, may take place in the same time as regards both lamps ; but 
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the motion of the clamp, made in obedience to such variations, will 
not take place in the same time in each case. Im the commercial 
lamp the core will have to move two or three times as far as in the 
patented lamp in order to make the hecessary correction of the arc 
corresponding to the variations of the current, and it must take two 
or three times as long to do it. 

It is clear, therefore, that Brush has heen compe lled, in order to ob- 
faan the result reache d a if simple form hy Haye “ and by Slater a Wat- 
son, to ante Ppose the more complicated device of intermediate levers : 
and that the Hayes clamp with rts long arm, even though on the lift- 
Lng side, is a really supe rior clamp fo that of the Brush patent. 


5. It was argued by plaintiff's counsel at the Circuit that when 
defendants’ witnesses testified to the superiority of this lamp in com- 
parison with the lamp of the Brush patent, they were under grave 
misapprehensions as to the proper working of the Brush lamp. 


To this the answer 1s 


(a) This, if true, would be immaterial, because the witnesses testi- 
fied, without qualification and after ample experiment, that the 
Haye 4 lamp ivas a good, Ope roalinve and succeastul lamp. This being 
80, at make 8S 7i0 diffe re-ice whethe y or hurns hetter Or w@worae than the 
Brush lamp. No long as the. combinations subsequently patented to 
Brush were compte le and Opel tiv in the Hlaye 4S lamp that 18 all that 


. a " , 
+ Die CeSSaAT UY fA” anticipate the f}) wah pat nf. 


(b) It is error to suppose that defendants’ witnesses testified 
under any misapprehension as to the action of tbe Brush lamp of the 
patent. They testified both before and after the plaintiffs’ witnesses 
had testified as to the latter, and after they had examined and ex- 
perimented not only with the duplicate of the Brush patented lamp, 
made under Mr. Weston’s directions, but with the Brush Franklin 


Institute lamp and the Franklin Institute machine. 
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Mr. Weston testified, after numerous experiments with the 


Franklin Institute lamp and Franklin Institute machine (p. 835, Q. 
22 ) : 


‘TI have burned the Hayes lamp continuously for long 


periods of time, and have never observed that the features to 


which Mr. Hicks refers interfered at all with the operation if 
the clutch; on the contrary, J noticed that the lamp feeds equally 
as well. or even a litth hette yr. than the Brush lamp of the pate yt: 
and I think it reasonable to suppose that it should do so from 
the fact that the weight of the rod which 1s gripped by the clutch 
is counterbalanced by the other rod, and also because the magnet 
does not need to be so strong, from the fact that the core is not 
lifted by the action of the current, but is simply mored out and 
in while in a horizontal position. 

“This feature also prives the lamp cwreater sensitiveness. be 
cause the force acting against the magnet 1s also reduced, and 
there is not the same tendency to sudden fluctuations as there is 


in the Brush lamp. | 


Mr. Quimby, after witnessing the same experiments, testified to 
the same effect. : 

As to Mr. Pope’s testimony, plaintiffs’ counsel, at the hearing be- 
low, seized upon the expression in his evidence, where he is describ- 
ing the burning of the Hayes lamp: “ The ring clamp rested continu- 


“ally upon the blunt knife-edge, just above it, and its lower 


ik 


. 
- 


edge was in close proximity to the floor or lower stop 


. 
-~ 


The light continued to be perfectly steady, and the clamp re- 


~ 
~ 


mained in an intermediate position of equilibrium ” (p. 675, Q. 
100), as warrant for the absurd conclusion that the lamp feeds 
with the clamp off the tloor, or, if not that. that it does not keep on 
the floor most of the time, and, therefore, is not Brush’s lamp. 

To this we reply 

The lamp cannot feed except when the clamp is tripped by the 
floor ; and if the plaintiffs mean that it is not Brush’s lamp unless 
the clamp remains all or nearly all the time On the floor, then there is 
no infrigement, because in the Weston lamps the clamp is off the 


floor the greater part of the time. 


Again, Mr. Pope’s statement that the lower edge of the clamp 


was “‘in close proximity to the floor” does not necessarily imply 
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that it never touched the floor. but merely that it did not at any 


time go far from the floor. 

As to the statement that the “ c/amp remained in an intermediate 
position of equilibnum,” it is evident that the word “clamp” isa 
mere verbal mistake for “ core,” which latter does remain in an in- 
termediate position of equilibrium in the helices. The statement in 
the same paragraph that the “‘ feeding occurred at regular and short 
intervals” necessarily implies that the clamp descended to the 


floor. 


The further statements of Mr. Pope in the same description that 
™ the light idea uniform and ate ady; “3 that “ the light ras brilliant and 


sé 


absolutely steady, heing, in my judqment quite equal to that of the 
” commercial lamps now mn use. are sufficient to show that Mr. Pope 
deemed the lamp to be a good, operative, successful lamp, as it was 


and is ; and that is enough. 


(6) The plaintiffs have stoutly urged, in effect, that because Wal- 
lace & Sons did not manufacture the Hayes lamp for the market and 
sell it, such fact is conclusive proof that the lamp never took on the 
status of a completed invention, but was simply an abandoned ex- 
periment. 

To this the answer is clear: 

It is not of the slightest consequence whether Hayes made one 
only or one hundred thousand of his lamps, or whether the lamps 
were ever sold or offered for sale. He made the lamp and completed 
it ; it was put into practical use and worked well ; and for the purpose 
of anticipation that is enough. 

The familiar doctrine of Coffin vs. Ogden (18 Wall., 120), must re- 
main the law as long as the statute continues as it now 1s; Inas- 
much as the only rational interpretation of that statute is, that prior 
knowledge or use by a single person and in respect to a single ma- 
chine, is all that is necessary to anticipate a subsequent patent for 


the same thing. 


The plaintiffs, while they allege that the Jamp was a “ failure, 
yet do not and cannot deny that it was cc mplete and operative and 
capable of burning, and was actually burned before the 16th of Sep- 
tember, L876. 


What they Say amounts to this: 


(a) That Mr. Hayes, or Wallace & Sons, his employers, aban- 
doned the Hayes lamp afte rit was completed, not he fore it was COmM- 
pleted ; but this, if true, would only show that it was an abandoned 
invention (which does anticipate a subsequent patent), but not an 
abandoned é rpervine nz (which clo. S not). 

(pb) They contend, in effect, that, although the lamp may have 
been operative, yet, taken as a whole. it would not have burned AS 70¢ /] 
as the Brush lamp (of which two, or at most three only were made 
because it was not, as the Brush lamp was, taken up, improved and 
united with a dynamo invented for the purpose, and the two together 
sold as Brush’s machine and improved lamp were sold—for the pur- 
pose of forming a system of electric hehting. 

This helps the plaintiffs not at all. -Failing to show, in any re 
spect, wherein the combinations of the disputed claims of the Brush 
patent, consisting of substantially the same elements and operating 
in substantially the same way, are not contained in the Hayes lamp, 
it is of no avail to show that the lamp, a5 a whole, was not 
iS salable Or aS cood as brush's. As matter of fact the plaintiffs 
show neither. The Hayes lamp, in its origina! form, 1S In every way 


as cood as Brush’s, in its origina! form, as has already been shown. 


Nor is it true to say that the Hayes lamp was abandoned. It 
was used continuously and practically from the time it was made, to 
the time when it was taken to be used as evidence in this case. It 
is true, the original form of clamp was exchanged for what was sup- 
posed to be an improvement, but this does not show the abandon- 
ment of the first form. It was not abandoned, but afterwards 
adopted for and used in the “‘ plate lamps,’ which were put on the 
market and sold. 

The lamp, with the substituted King clutch, is complete and 


operative (p. 675), as it was complete and operative before that 
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clutch was put in. Neither fact can be denied, and it surely cannot 
be said that it would involve invention to take out the King clutch, 
and restore Hayes’ original clutch. And yet, under any interpreta- 
tion of the Brush patent on which the defendaats can be held, there 
is no doubt that the Hayes lamp thus restored, would be regarded 


as an infringement. 


In view of the foregoing facts, it is not material to inquire why 
it was that the Hayes lamp was not improved and made the basis of 
it COmpany. 

The answer given by Mr. Wallace is the true one. Wallace & 
Sons have never had a satisfactory dynamo; and the evidence fails 
to discover any instance in which a trade has been carried on 1D 
electric lamps separately from the machine. The machine 1s the 
basis of any system of electric lighting. 

The Gramme machine may have been made, and, to a small ex- 
tent, imported into this country in 1876 : but, aside from the ques- 
tion of the patents relating to that machine, no constructor of iin) 
electric lighting apparatus would employ any machine save one of 
his OWl manufacture. and non in this country, 80) far iS appears, 
have ever done so. Messrs. Wallace & Sons have never produced 
A satisfactory dynamo. 


Wallace's testimony (pp. 565, 570; Qs. 38-9, 100). 


The plaintiffs reter to the fact that Wallace sent his dynamos to 
the Franklin Institute and one or two places for trial, as proof that 
they were good enough to sell. On the contrary, the record of the 
bad performance of the Wallace dynamo, on the Franklin Institute 


trial. and the fact that so few were bought, show that they were not 


cood enough to sell. [t 1s to be fed that the fe w that were sold, 
hl oe those sali moath the = plat amps. THAT. h. Us already SEC si. tlii~- 


ployed the Hl 1/es cluteh. 

So far. therefore, from it appearing that Mr. Wallace is either 
untruthful or mistaken in his reason for not selling either the Hayes 
or any other electric lamp, the reason he gives is sufficient. Nor 


does it prove the Hayes lamp to have been a failure, that Mr. Wal- 


66 


lace says that both before and since it was built, experiments have 


been constantly golng on in the electrical department of their estab- 
lishment, with a view to the improvement ol their apparatus, and to 
discover the best forms. The same is true of the plaintiff's estab- 


° @ . © - _— 
lishment, and, in fact, of every company engaged in electnec light- 


ng. or in the manufacture of electrical apparatus. 


The Slater and Watson Lamps as Anticipations. 


Dh iw) TIATYITIAAY AS COVE ved / ti this four clisqak or the Brush j) silent 


; ; > " . . . ’ * . . od 
Masaka atlleaed ta },, m7 ged are shown and LE scribed fii the prior 


> . . . J * y ° 
pwr 17. Brit ‘ / if vd ay Cie, ¢ N/ate) and Watson. 


The British patent bears date October 14, 1852; the French 
pate nt. Nove mber 1%). L852 

Thy Se patents are printed Lt Pues LOY L101, 1112 1122. 

\ working lamp proved to have be 1) correctly made according 
to the specifications of these pate nts embodying One of the Ccol- 
structions shown—has been put in evidence by defendants (/’ope, 


Qs. 33 and 4, p. 646; Yu by, Q. 27, p. 731; Weston, Q. 57, p. 779). 


Each of the two patents (the British and French) shows two 
forms of the lamp; but the testimony of the experts relates mainly 
to that form which is shown in Fig. 1 of Sheet 1 of the British pat - 
ent, and to the corresponding form in the French patent. 

In hig. l of Sheet 1 of the british patent two rings, precisely 
alike. are shown its encircling loosely the rod which carries the 
upper carbon. Each of these rings is mounted on one end of an arm 


which at its other end is secured rigidly te a piece of soft iron that 


= » 


hed 


ay 


serves as an armature to an electro magnet placed in cireuit with 
the two carbon pencils. The armatures are so shaped and balanced 
that when a current passes and the armatures begin to rise towards 
the poles of the magnets, they will be tilted sufficiently to cause th« 
inner edges of the rings to bite into and grip the carbon-rod ; the 
further strengthening of th irrent and const quent movement of 
the armatures causes the latter to ascend bodily, carrying with them 
the clamping rings and the carbon-holder, and thus effecting the 
necessary separation of the pencils. 

As the are elongate s with th consumption of the carbons, and 
the current weakens, the armatures fall away from the poles of the 
magnet until the lower edges of the rings striking the parts below 
are stopped, bringing the rings into a horizontal position, as in the 
case of the srush ring, and thus the carbon 1s permitted to.” feed.” 

In Figure 1 of Sheet 2, there is shown another form of lamp in 
which the clutch or clamp that engages the upper carbon-rod con- 
sists of a conical-shaped collar composed of two wedges and sur- 
rounding the rod. These are so constructed and arranged, with 
their large ends uppermost, that a fork embracing them will, when 
pressed upward, cause them to grasp the rod and lift it. This fork 
IS One ¢ na of it lever whi h is actuat 7 by it link connection with the 
armature of a magnet plac the circuit of the carbon pencils. 
The weakening of the current allows the clutch, under the action 


f it counterbalancing Sprinp, { es end rnc thus open, whe reupon 


[ 


the carbon is fre to ** fee 

This figure also shows an ljustable stop icting in conjun ‘tion 
with the lever which carries the fork that engages the clutch, the ob- 
ject of the stop being to regulate at will the distance to which the 
carbons may be separat dl 

The French patent also shows two forms of lamp, substantially 
the same as the British patent, except that in the French patent the 
form first above deseribed., is We | is the second form, has ani adjust 
able stop for regulating the distance to which the armatures can 
approach the magnets, and thus the distance to which the carbons 


mav be separated. 
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if will be found, on comparing the Slater A Watson lamp with 
the claims of the Brush patent, alleged to be infringed, that if Is 
‘1 compl Le anticipation, unless Siiveé cd by the facts 1} that the moto! 
of the former lamp is a simple armature and magnet; while the 
Brush lamp has as its motor a solenoid and core; and (2) that the 
clamps of the earlier device are not simple loose rings, without arms 
O} proj etions., as 1s the case inthe Brush patent 


These points will be next considered 


1. THe MaGNer AND ARMATURE OF THE SLATER & Watson LAMP 
IS. FOR THE PURPOSES OF THE BRUSH CLAIMS, THE EQUIVALENT OF TH! 


SOLENOID AND CoRE OF THE Brusu PATENT. 


As already herein shown, Mr. Brush admitted the equivalency 
of these devices when he acquiesced 1 the rejection of his origina! 
first and third claims on reference to Slater and Watson. At that 
Lime, manifestly, he did not conside) the devices different so far 
As concerned the invention that he hac made and Wiis seeking to 
patent 


Avain, as to the equival Cy of the two devices, Mr. Pope testifies 


(p. H36 


‘(). 14. The second element of the Brush patented lamp 
which vou mentioned was the hollow electro magnetic helix o1 
solenoid. Will you please state whether solenoids were used in 
electric lamps prior to the date of the said Brush patent, and, 
als ” whether armature-magnets were so used prior to said date. 
and describe an armature-magnet, and will you give examples of 
the Lise of each form of macnet 
“A. The first automatic electric are lamp, which was that of 
Staite, British Patent No. 11,782, of 1847, has its feeding device 
controlled by a solenoid having within it a movable iron core, 
which, however, did not directly act upon the carbon-holder, but 
served merely to determine the direction of the movement of the 
electri wle caused by clock work. : 


Archereau. in 1850. whose inventions I have already spoken 


ee 


“es 


of, made us of a long solenoid acting durectls upon the carbon 
holder, its movable core Deine attached ummediately thereto 
The British patent t Staite, No. 634, of 1853, employs the same 
arrangement : and s ;, als does (raitte and the r later inventors 

- The common ror t electro magnet, having fixed cores 
and movable Armature 5 mplove a iti the lamps ol Roberts, No 
14.198, of 1852: Slater and Watson, No. 212. of 1852: Clark 
(Serrin), No. 653, of 1859, and others. This ordinary form of 
electro magnet 1s well kN) wh. and, is usual vy constructed, con 


sists of two parallel cviindrical bars of soft iron termed 


the cores These ire united al One end by it 
transverse soft-iron bar, termed the yoke. imto which 
they ar screwed acl { the cores 18 enveloped in a 
evindnical helix or coil of insulated wire. The ends of the cores 


projecting fr m the helices pposite the voke ar called the poles 


The armature is a movable piece of soft iron which is usually 
mace long Chnous tT it extend simultaneously LCTOSS the faces 01 
poles of the cores lhe space within which the attractive 
influence of the poles is 1 unifested when the helices are traversed 
by an electric current is ts rmed the magnetic field When the 
armature is placed within this field it becomes itself a magnet by 


induction, but has a polarity the reverse of that of the. electro 
magnet. The opposite poles of the magnet and the armature 
under these conditions utualivy attract each other. and the 
armature, if free to move, is drawn towards the magnet, tending 
to move in a path parallel to a line drawn from each pole of the 
armature to the : pposite po of the magnet 

“15 Q. Ts there any difference in the operation in an electric 
are lamp hetrreen a acdenoid ui an armature-magnet ; Wf there 
Is any, please state what th iT cliff rence 1s 


- A There fs stt7 itt eo seee in thie side chanical ; fhect produced, 
"7 | . 


except in degre The range of possible 1 povement with a given 
streneoth of current is somewhat vreater n the case of the 
solenoid. : Be what « mes | tine SILT thine. the attractive force 1s 
exerted more uniformly throughout a ranve of movement which 
is limited to & portiol f the field The operation in all other 
respects is essentially identical 
* 16 @ How long has the difference which you have 
mentioned been know1 n the art of electric hehting : 
\ It Wits known iT least. iis long not) 61s 1850. and 
probably at a still earler dats 
“56 Q. At the 


stitution and modificat mentioned in my last question (the 


ene 
* 
- 
- 
ee 


he said Brush patent could the sub 


substitution in a Slater & Watson lamp of a solenoid for the 
armature-magnet) and your answer thereto, have been made by a 
person skilled in the art and without experiment, and give your 


reasons for your opinion ’ 


18 


70 


\ LV hi MAILAAIAAL TAAL eted LS peeve dis cried ‘iy pechanicadl 
f f shia ane wild have heer sii toh hyany mechanic 
7 air ; ffi sé 14) iil CF se ei pre i #sgee TIALAAIAIL wrhiatt ¢ i" | he LWO 
mivale nit rors cif COMSTT tee 7) nave been well knowl cus such LT} 
, 
electro TL whineryv for the last thirty or forty vears. I 
rninve hneretol f ive} Several ¢ CELTEL PL oOrrnis in mv answer to 
HeESTIO! L7 The most elementar knowledge of mechanics 
. ° ; " , ' | 
would teach a workman that when motion ts required to be Com 
: 

. : ; i : " ’ . ‘<)> ¥ b+ | . TF ar 
municated from me body moving Wm a straigot hnne to anotnel 
’ ) | Tr ‘ ° ' 
body movine in the are ol i circle i Hlexible Ol articulated Con 
nection must necessarily § be emploved for the Purpose }) 

' ‘ 
(54H 


oe — 


Vir. Quimby Says (p. (jis 


29 (). In your opinio! would it at the date of said Brush 
patent have involved the exercise of invention to take out the 
horse shoe macnet Trom the Slate rea Watson Lamp, which is ce 
scribed in the Slater & Watson English and Watson & Slater 
French patents, exhibits in this case, and illustrated in the model 
which 1s now shown vou ind to substitute for such magnet 
sole Holds WW t} Cores capable of lifting with tin aid Ol thie clamp 


in the Slater & Watson Lamp the carbon-holder and carbon: 


and would a person skilled in the art have known how to make 


such substitution without « xperiment, and have been able to pre 


; 


dict its successful working 
\ ar jij JLLALAALL Le thi epthoatibichig SiLepefe efor p,l airy 


(pitestron wapthid of. sit bhi heath: ant the Dy rahi prtte pit. dicnrs 
. . 


eget sid j 
P ; : e > ; 
AIT Cf eretiee to] peMevation Long hetore bhi bette ‘ij thi Dirvsh 
. ° > , 


4 


“In makine the change from a magnet to a solenoid it would 
be nece Ssary Lo proportion the size of the solenoid, and the num 
ber of convolutions of its helix, to the work required to be done 

The necessary knowledge concerning the relative strength of 
as possessed hy thos shilled in the art 


}? “sen7° an thi, /} ahi pate yt. 7 raf thre fetet (iy sek practicability iriis 


; — 
ROM PTA ane pestispiels ii 


,) ’ . 
pti j se Pa and reins vaeve pred ln Adi Le, p4Id Adi preor pate pit and 


pre bli mtionea. iis ix ALLL d hay Mr P pie : 


5U (). What chanve was it necessary to make in connecting 


tive clamp to the hftine Cores ot the solenoids it} order that the 


clamp should continue to perform, when such 


should be 


substitutions 
made, the function of gripping and lifting the rod 
which is performed by the clamp in the Watson & Slater Lamps? 

“<A The change would be effected by loosely pivoting the 
clamps to the cores, or by the introduction of link connection be 


tween the cores and the clamps, which would give the structure 


“s 


7] 


the same character as that of prior existing structures wherein 


solenoids were employed: the change having the effect of allow 


ing each core to move in aright line and allowing the clamps, 
lifted by means of their fil ble connection with the cores, to tilt 
SO as to grip and ift the rod 

S1LQ. Would it, at the date of the Brush patent, have tn 
olkved tnrention. oO a ry riment, for any one ekilled in 
the art to hare co ) , ity pes with the cores in the penvaibe 
you have just suddqest 

; \ di wrod not. a4) doing thie jr PSaii would have 


’ af 


merely copied prio tructures. The »tman of a steam 
eneine 18s a familiar exan pie f a link connecting an instrumentality 
reciprocating In a night line with an instrume ntality moving in a 
curved path, and a hke example is contained in the old Serrin 
Lamp, which employed a solenoid. Figure 2 of the Roberts 
English patent of 1852 shows a system of pivoted links and levers 
for the purpose of transmitting the motion of an armature and 
electro magnet to a clamp for yy rating the upper carbon holder 


of Ali ele etric lamp 


Weston testifies ‘p a0) 


“67 \) In your opilion, would it have required invention for 
th po rson skilled in the art. at the date of the original Brush pat 
ent, to have taken the magnet and armatures of the Slater 
and Watson lamp, and have put in the place of the parts so re 
moved solenoids and cores ’ 

1. No, su 

“68 Q. If such a person at that time had desired to make 
such Lil wlification, what change was he required to make in) the 
means for moving the « lamps 

“ A. it Was simply hecessary for him to allow the clamp to 
operate as it did before, viz., to tilt from a horizontal position into 
a position where it would angularly impinge against the rod, and 
lift it by the upward movement of the core. This he might have 
done in a variety of ways, the most obvious of which would have 
been that of usine A link connection between the core and one 
side of the clam) 

“69 Q. Do vou think it required invention, at the time 
spoken of, for such a person to have made a link connection be 
tween the clamping lever and the core? 

“A. No, sir 

‘70 Q. Could he have predicted with certainty that such a 
link connection would not have impaired the operation of the 
lamp ! 


™ A. Yes. sir 


substitution of the core shud solenoid Jor th “rie itnre-magnuet 


; ‘ . ° . j 
IDUS actually ii the TY, A re nib its ratne SSOS. (Lil / thie apn yation OF fhe 


j 


y? 
lamp rar ercellent®. 


Mr. (Juimby testifies (p. 138 


Mr. Weston testifies (pp. 


35 \) Have vou tried the Slater & Watson Lamp with the 
solenoids and coils substituted therein for the original armature 
and magnet, and, if you have, when did you try the lamp, and 
how did it work 

\. I witnessed the working of the Slater & Watson Lamp 
with the solenoids and cores substituted therein for the orgimal 
f the 19th of October. 


— 


armature of the-magn n the evening 
LSS2 
Tie hip worked meld. this laahd iPain als TLD, jul thie teed. 


: — ; ; ’ 
Ssidl Operations fs - Pati J sik COpitidsT sis thea hal Oe he. Sas Thie Rrvsh 


Lap fiid thie ‘ie “SEIN FCDTEIN wher / “wher thatt yy operation, ana / hana 
sit? doubt thaeat hi this “additio j or if haish jh f fe sf thi, Niort, ;* cv 


Watson Laan wrovld dicta ,f ywhed Ue lal. di sgn bet; ‘ps aor th present 
j 

day 

— | .) ‘> 

iv ‘ 


‘ 


* 102 ) In your answer to question OS, you mention as a 
means tor causimg the clamp of the Slater & Watson Lamp tO 1D 
pitige anvularl Don thre rod ()] earbon holdel w he nm fn sole aL 7 


is substituted for the magnet in that lamp. the use of a link o 


hinged connecti hn between the substituted core and one sick 7) 
1 } } | — ~— } 
the clamp You stated also im the same answer that such aneu 


iar impineenment could bo brought about it) such moditied lamp 
mm 2 wiety of Ways Will you iit ntion anothe r means of causing 
such angular impingement in such modified lamp which was well 
kn wh to pe rSOLS skilled In the art at the date st thie appleation 
of Brush’'s original lamp patent 1 Suit, and the successful opera 
tion of which for the purpose mentioned could with certainty hav 
heen predicted at that time 
\ /i mas entire ly VIA 88 fn ppreth (teu change ey thie 
forne of connection betrreen the armature and clrte jy aa the sii 
sbhatitetion of aii ordi ary core and sole noid for thie aried 
Pepe ati / meadiedl ius (pecele sufficient le epemeere tilting oy thie chutelh 
(t ¢f) pyprevee 7 thr rod without the fie of any Lin be hinged pount 
. a 
faehinejnt to this rore: thie vinvecal dette rol ploy on the ay 


7 


; , — . : ' : ‘ " . , 
Aid fig . e sf038 j hi, ; asi cprdate suThedie pil Fey shlow Shi ehuteh lf tilt ilo 


; 


Langular position and rep thie rod. cnn the tilting would have 

ee ijn rye thy AeeSidyre y/ by PeqeLeaii of the nre¢ ight or thie elruteh he jad 
to throw the eore out of the vertical positi a. 

/t rowuld a (ts Opt porte bi precise ly the N(Ldiie EET | LA thie 

original Slater & Watson lamp. /t needed no 


CL) rine pil what rer to have Ad lermined this iF MAALE. 1, th mnection 
/ é 


of the cluteh pill ahrays Ai, jt rformed if allows dto tilt sufficiently 


lo grip thre rod: and thia was je rfectly revucke rstood at and long 
prior le thre faapec pievlion your question. 


“103 Q. Have you tried the Slater & Watson lamp with sole 


noids substituted for the magnets therein, the clamps being 
rigidly attached to the solenoid cores, Aas suggested in your 
last answer; if you have, how did the lamp work 
when thus modified: wil you compare its working 
with the working } Lhe lamp when the clamp and 
solenoid cores were ittached by hinge connection ; 


and compare it also with the working of the lamp made in accord 


ance with the Brush patent in suit, in respect to the steadiness 


of the hight produced ? 
™ A | have tried iam} in which the solenoids and cores 


were substituted for the electro magnet in the Slater & Watson 


lamp, and with the clamps ngidly attached to the solenoid cores. 


The lamp worked equally as well as the lamp with solenoids and 


hinged joints were used. The lamp with the 
j Fey (} ren morke jf puch hy, tte , thin the 


sf 


cores in which 
clamps rigidly Connect 
Defendant s Karhihit Brush Patented Lamp 

“104 Q. Produce, to be put in evidence, the solenoid cores, 
with the clamps rigidly attached thereto, which you tmed in the 
Slater & Watson lamp’ 

“ The witness produces them, and they are marked 

‘ Defendant's Exhibit Slater & Watson Solenoid Cores, with 

clamps rigidly attached. J. A. R., Examine 

"7 L105 \. At the date if thie application jor the original 


J, 


ifere thie hire prethods Mou have 


Brush lamp pute pit ay 


side nlioned oy MAKING thie ‘ lamp 7 a ke angularly prone the 
. ° s : a 


¢ 


rod Tal, /] benown ynechanicadl equevlal pit for each other E 


“ A. Zz e. ¥ 


The equivalency or the COT srul sole now for the magnet and 


armature 18 also Fully admitted Or the part of the plaintiffs. 


Prof. Cross testified as follows on cross-examination (p. 262) : 


” 242 x-Q). Tf [ hare understood you correctly, at the date of 
the Carre patent in 1873. and the date of the (Nark-Serrin patent 


in 1859, a solenoid and core, and an armature and magnet, were 


; ) ) hpetil 4 j yuivale) f2 aay fé /, other ‘ix th 
}} 4 (ij batiip 
\ Why, , 
> 
243 () LN] . PINION HA AT HOSE DATES TH} 
Pron ry NE FO! THE OTHER IN AN ELECTRIC ARC LAMI 


_ , ; 
l'o make the sup 


; 


posed substitution in the Watson & Slater lamp 
in the simpli st way without any new adaptation or contrivance 
whatever—it would only be necessary to put the solenoid and core 
in the place of the magnet and secure the handle or projection of 
the clamp Dy eithe rigid 1 loose pivotal connections to the core, If 


the connection was rigid, it would show the form of connection seen 


in Fig. 6 of the Brush patent; and if pivotal, the form shown in 


t 


‘ . | 
hig 
> . , . — . P y : : ; . 
Prof. f POINS ru Thi P) fi, visited a Ji fe) piel “Si tal Pits j or prvotal CHOiLe~ 
. , . j ; , . . j ; ‘ . ' 
ne hwo ‘in «Fai peiule pi OT NS Jie if envharilurlion Asie? wpiers ii; Ina. nlion. He 


could not testifv otherwise. for the making such a connection 1s 
merely A necessary ined nt of thi change from mugnet and “airmMa- 
ture to solenoid and core. He is still speaking of the supposed sub- 


stitution in case of the Clark-Serrin lamp, in which, it may be re- 


marked, the substitution, owing to the arrangement of parts, would 


he certainly: more difficult than in the Slater & Watson lamy. 
He says pp. 262. 2b4-o 


\ In mv answer to cross-interrogatorv 243 1 did not in 


tend to be understood as saving that there meht not be inven 


tion when an armature was substituted for a solenoid (or ric 
persa), but that the simple substitution of the one for the other 
would not involve invention “uniess 17) doine this some new device. 
not a part of the previous state of the art, were added. The chang: 
from an armature to asolenoid in the figure referred to (Clark-Ser 
min patent) could be mace ve ry sunply by attaching the core of the 
solenoid at some pont f the vertical rod, a, 4. or to a piece con 
nected with a, ¢d, and surrounding this with a helix. Ido not 
think that the sheht late ral motion of the core within the helix 
would be a sources | difficulty, but if it were. the trouble could 


/ ; /, Sprite evel sis / hus *¥ yh serihe a / he 


hy PASIIT 18) ated 
} Pay a 9 j ti] is thi elias feat ike. ntion. ) ; yee in of MATTIAS 
j y ; 
Ay sdai “ECCT Ose 
ee " , . 
258 x-Q. Referring to the substitution of a solenoid and 


core, for magnet and armature mn hie a Complainant's Exhibit 


Clark English Patent Drawings, Sheet 1, explained by you yes- 
terday in your answer to cross-interrogatory 249, if I correctly 
understood vou, the core, in case the substitution was made in 
the way suggested by you, would be attached to the upright rod 
of the parallelogram and then surrounded by the helix, so that 
the rod might also pass through the helix, or the helix might be 
placed outside the rod and the core secured to a projection from 
said rod, in either case room being allowed by making the core 
and helix of the proper size and properly arranged for the lateral 
motion as well as the vertical motion of the upnght rod; 1s that 
substantially correct 

‘A. itis 

259 x \) And at the time inquired of would 11 have been 
an equally well-known mode in the art in making the supposed 


substitution to provide for the lateral motion by making a properly 


loose pivotal connection between the core and the said upright 
rod of the parall logTram 
\. I think that it would 


In view of thes: acimissions of Prof (ross. he uppears at it disad- 
vantage when he attempts to escape from their effect as soon as they 
are applied to the Watson & Slater lamp. He is compelled to admit 


that no invention is involved in thi change. but seeks the most con- 


jectural and fanciful reasons to show that the substitution would not 
make the Brush combination ; in face of the fact visibly demonstrated 
that it does make the Brush combination. Part of his testimony is 
as follows (p. 266) 


“262 x-Q. Before resuming the topic of the experiments, I 
wish to inquire further about the substitution of the solenoid for 
magnet and armature, or rice versa,—whether or not that change 
could not, by like exercise of mere mechanical skill, be made in 
the Watson & Slater lamp, as vou have stated it could be made 


generally, and in the Clark-Serrin lamp by way of ulustration ? 


- Objected to as not open on cross-examination. 


“A. There is, of course, no difficulty in the simple substitu- 
tion of a | solenoid and core for the electro-magnet and armature 
of the Watson & Slater lamp. Whether or not anything more 
than mere mechanical skill would enter into such a change, and 
what in the former case would be the degree of invention involved, 
would, I suppose, depend upon the intention of the person thus 
modifying the lamp; also upon any changes other than such a 


ib 


simple substitution, and upon any changes that the person thus 
altering the lamp might introduce into its mode of working. 
‘965 x-() Suppose the change inquired of should be 
made Upon the sam pian as that already suggested by 
you 10 the case of the Serrin lamp, to wit, by either ' 
fastening the arm of the clamp to the core, leaving sufh- 
cient room in the helix for the lateral play, or by having a 
sufhciently loose pivotal connection between the core and the »! 


arm of the clamp LO all Ww ior the clive reretiice iD motion, would if 
in your opinion, require invention to make the supposed change 
in the Watson & Slater lamp, while it would not require inven 


tion to make the SUppose d change in the Clark-Serrin lamp 
“ Objected TO AS before 


A. If there was a simple substitution of a solenoid and 
core, as described, for the electro macnet and armature actually 
used in the Slater & Watson lamp, without any intention in mak 
itigy this chanve of ith an wa) alte ring or modifying the action of 
the lamp or any part of it, I do not think there would be any in 
vention involved. If, on the other hand, the solenoid were used 
not merel\ to lift and let cri) (which the electro magnet and arma 
ture do in the actual Slater & Watson lamp), but to perform any 
other operation which the electro magcnet and armature did not 
perform and which was new in fact, [ should think that there 2 
would be invention involved 

* 264 x Pisregarding this questi pa of invention. was it 
not, in your opinion, nithin the kno rledge or an ordinary 
mechanic. « 7, weinted with the art tin the year 1875. to make the 
subatitution of the solenoid awith its eore. for the madqnel and ar 

ThA ‘ baa thie Slater A Wo vstsov haninep ne substantially 
thas ry l have indicated and suggested jn othe Case of 
the NSerrin la ip, and if it was desived to make that substitution 
jn the most ai pe and direct ww 4, can you suggde ef «a simple 
vty, or one that would involr fewer change 3s ane the lamp, thar 
. wis certainly sithin the ability of any auch person 
fon v% pl wee the prutgive fs «tid arpiarlwyres by solenoids and / COPPER 


, , , , ’ : y* ; ' 
bi attachi i the tower ends of thi, Ores directly di thre mma of 


. 
26D xX \) lyd would it he within the knowledge of thie 814} 

jr sed j ePchant ; cif thre hapie inquire df of, that thi ("Ops i sid etion hy, . 
pirees the sid Oy the (oye and (4 jis of the clamp might bre indi fe ;" 

‘ ptly, and as alt pruitive IPAYS, é ither rigid, mn hii i} (Ise pro 

msion wold hare to he made in the helix for the late ral play, or 

li MIS ly pevote d to provide ‘Jor thee Sih114€ dive re pitt of motion 


A. Cons rtrd semuply the question OF ie chanical action . 


— mz 


if 


and connection of the moving parts, i Suppose that such a me- 
chanic might have chore » either 


[t is of course admitted that there is a well-known difference of 
operation between a solenoid and core and an ordinary unrestrained 
armature and magnet, and that this difference will necessarily follow 
the substitution of the one set of devices for the other. 

At the most, however, the difference is only one of degree ; and wn 
the Case of the lamps unde rr ¢ onside ration if 1s a diffe revce that has 20 
relation whatever lo the action of the clamping devices which form the 
real subject matter of the controwe rsy. 

The difference referred to consists in the fact that with the 
ordinary magnet and armature, the attractive force of the magnet 
increases very rapidly as the armature approaches the poles, and the 
magnetic control of the magnet over the armature diminishes with 
like rapidity as the latter falls away from the poles. With the 
solenoid, on the other hand, as the current weakens and the absolute 
magnetism developed diminishes, so that the core falls, it moves 
into a position where with a constant current the pull of the solenoid 
upon it will be increased ; and thus it soon reaches a point where 
the increase of magnetic attraction due to the change in the position 
of the core, although the current has weakened, will arrest its further 
descent and bring it into a state of equilibrium. It follows 
practically, in the case of electric lamps, that a solenoid would 
arrest the approach of the carbons before they touch each 
other, while with a simple magnet and armature the momentum of 
the latter might carry it so far, before it would be arrested by the 
increase of the current, that the carbons would come together. This 
would produce a shock and a flicker that would interfere somewhat 
with the steady working of the lamp. 

But ali thas has noth Lng ‘oO lo with the action of the clamping 
device. which would pr rform fs function wn substantially the same 
way whether the motive power were a magnet and armature or a 
solenoid and core, 

Moreove y", the differ nee in action is afler all simply One€e of degree. 

An are of approximately uniform intensity, and a continuous 


feed free from jerks and falls, cannot be had by the use either of the 
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+ . * 
magnet and armature or ot the solenoid and core, ubiess some ad- 


ditional device is used to check the momentum which the falling 
parts acquire when they drop by the weakening of the current due 
to the elongation of the are. 


In the Brush lamp these devices are the sustaining spiral springs 


C. yn which the core rests, and the subseque ntly added dash-pot, 
and without these the lamp is not sufficiently steady for general use. 

No springs or corresponding device Is shown in the Slater and 
Watson patent, and there is, therefore, nothing ina lamp constructed 
in exact accordance with that patent to break the fall of the carbon- 
rod in the act of feeding And imasmuch as the action of the mag- 
net and armature is such as to allow the carbons to touch more fre- 
cpu ntly than when the sol noid and core are employed, a lamp COn- 
structed in exact accordance with the Slater and Watson patent 
would flicker more frequently in the act of feeding, than a lamp con- 
structed in precise accordance with the Brush patent, although the 
difference between the two in this respect Is merely one ol degree, 
as above stated, and has to do with the general working of the lamp 
and not at all with the action of-th clamp. 

So far as the slight superiority which belongs to theBrush lamp 
in this respect is due to the use of the solenoid instead.of the mag- 
net and armature, it is not the result of invention, because, as has 
already been shown, it is conclusively proved by the defendants, and 
not only mimitted but insisted upon by the plaintifis, that the mere 
substitution of the solenoid and core for a magnet and armature in 
an electric lamp, to fulfill the function which these devices perform 
both in the Slater & Watson and in the Brush lamps, involved no 
invention, but was the merest variation of mechanical construction 
at the date of Brush’s supposed invention. 

They were known at that time, known and used as interchange- 
able parts, as well recognized as equivalents as a weight and a spring, 
each having its peculiar advantages and its peculiar disadvantages. 

The solenoid had grr ater range of motion, and produced, AS eX- 
plained above, a somewhat more uniform are. 

On the other hand, it required more current and was less 
economical. Mr. Pope testifies on this point (p. 682) : 

‘* The advantage Ol the solenoid over the ordinary electro 


maconet consists in the greater range of movement which it is 


ed 
‘ 


) 


possible to give the moving parts under the influence of currents 


of given strength. Its disadvantage consists in the fact that a 
much larger coil and greater consumption of electrical energy is 
required to produce a given mechanical effect. The converse of 
this is true of the ordinary electro-magnet and armature in which 
a given mechanical force is produced by comparatively small ex 
penditure of electrical energy, but at the same time the effective 
range of movement of the armature is comparatively small. In 
an electric lamp it is desirable, as I have heretofore stated, that 
the magnetic force acting in a direction opposite to that of gravity 
should be as nearly as possible uniform throughout the entire 
range of movement, and this condition 1s more nearly fulfilled by 
the use of the solenoid than by the use of the ordinary electro 


magnet and armature 


Simply to substitute a solenoid for a magnet and armature in 
the Slater and Watson patent, thereby giving up the advantages of 
the latter in exchange for the advantages of the former, required 
nothing but the most ordinary mechanical skill, and was a mere 
matter of choice and judgment. 

If this simple substitution is made, it of course carries with it 
the inherent properties of the solenoid, and the are becomes more 
uniform, while it is maintained with a vreater waste of cnerey. 

This fact needed no verification, but it has been verified by the 
defendants, and the Slater & Watson lamp has been fi lly tested, 
both with the magnet and armature, as shown in the drawings, and 
with the equivalent soleno} | and core substituted therefor. 

With the magnet and armature it flickers in the act of feeding. 
With the solenoid and core without any springs or other counter- 
balancing device, it burns with quite as little flickering as the lamp 
of the Brush patent, which is furnished with springs. 

This 1s due to the fact that the parts of the Slater & Watson 
lamp sustained by the solenoid are much hehter than the heavy core 
of the Brush lamp. 

If the dash-pot is added to the Slater & Watson patent, it 
maintains as good an are as the Brush lamp with the dash-pot added 
to the latter, and in its most improved form. 

Says Mr. Pope, speaking of the burning of various electric lamps, 
at the Newark factory, in June, 1882 (p. 676): 

“An experiment was made with the Exhibit ‘Watson & 
Slater Lamp, which was continued for a considerable time. 


S() 


movable earbon and no flickering 


There was no vibration of the 


perceptible, except at the instant of the operation of the feeding 
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Cc*riATISiti. Bhi acohwia 


Pid OD Ga pif unparted lo bhie movable 
Oiy thie TE Le Lae dike thet or Di te na 
‘ . ‘ ” 

hati ited Lamp; and by) thie practical 


: } } . 49 . . ’ 
VITe OO) OT ffi Porgy. cartla 7” sid differs seers eould hie ohaerie ad 
e? 


Savs Mr. (Juim! y (p. ‘BY - 
28 . Have 1 ever seen the Defendants’ Extibit Model | 
Slate nd Wats Lamp in operation, and, if so, how did it 
vor) 
\. I have see It in Ope ration on several occasions It 
lwavs showed itself to be a practical working lamp, and when a 
dash-pot was added to it worked especially well. 
Savs Mr. Weston () i49 
57 J Is the model now be fore vou, Defendants’ Exhibit 
Watson & Slater Lamy. constructed Lil accordance with the 
specification and drawings of the French Slater & Watson 
pate nt 
A. iti 
58 @. Assume the two long screws which come down 
through the voke plate which holds the magnet to be taken out « ‘ 
or removed, is the model then constructed 1m substantial accord 
ance with the drawings and specification of the British Slater & 
Watson patent 
1. Itis, and as a matter of fact the drawings of that 
specification were us d as working drawings, with imstructions to 
preserve thre relative proportions of all the parts precisely iis 
shown 1D the specification but Lo double the dimensions all 
through; in other words, the drawings were to be considered 
half scale drawings 
* 59 @. Have you tned to burn carbons with that model ? 
1. Yes, sir.” 
Also (p. 780): 
‘65 Q. Have you tried the Watson & Slater model with j 


these solenoids and cores which are exhibits in this case in the 


lamp, instead of the magnet and armatures ? 

“A. Yes, sir 

“ 66 Q. How did the lamp work then when so modified, as 
compared with the Brush lamp of the patent . 

“ A. Somewhat better than the Brush lamp of the patent, 
because the parts are lighter in the Slater & Waton solenoid 
lamp.- 


SI 


rom the testimony in the ¢ isc, the conclusion seems wholly 
justified that, for all the purposes of the claims of the Brush patent, 
the electro-magnetic avents the simple Inagnet and armature) em- 
ployed by Slater & Watson to operate their lamps, are the full and 
we lI known equivalents of the elect - magnetic avents sole noid and 
core) mentioned by Brush. 

While theoretic lly the solenoid and core might make the opera- 
tion of the lamp, is a whole, somewhat more satisfactory, vet practi- 
cally it would make but little, if any, difference in the action of the 
regards the action 


; 


lamp (is if whole. rid abs hy i, i dh PewMmer (is 
of the clamp in ite relation to the carbon-holder. 


When it.is thus said that Brush’s clamp has nothing to do with 
the solenoid as listinguished from an ordinary solid electo-magnet, 
it should be borne in mind that Brush was not the first to use the 
core of a solenoid as the motor of an are lamp. 

Archereau (p. 1043) shows a lamp in which the carbon-holder is 
rigidly attached to the core of a solenoid. 

Hayes and White both used solenoids with detachable clamp 
connections between the core and the carbon holder. 

Staite in his British Patent of 1853 (p. 1124) shows a most beauti- 
ful lamp in which it solenoid and Core are usec, and a detachable Con 
nection between the core and the carbon-holder. 

Th is pate nt alone. in connection with the Slater & Watson. is sve ffi - 
cient to establish that as a motor for operating a detachahle clutch in 


re eding the carbons or an / if CrP ie f ij t}/ the sole noid canal ¢ Ore are simply 


th equev rhe nits ot the piadanet and ‘ij mature, 


a 


WATSON PATENT IS SUBSTANTIALL) 


rHE SAME IN ITS MODE OF OPERATION AS THAT OF THE BRUSH PATEN1 


(rreat) ingenuity has be shown by the plaintiff to establish 
that the clamp of Slater & Watson is less sensitive and efficient, 
and seriously defective, because of the fact that it is raised and held 


hy 1, Torce applied at ait | Lil ot i long arith Oo} handle. 


It is to be noted, first. that if the existence of this tail or arm 
constitutes a material difference between the Slater & Watson lamp 
and thi Brush lamp, 1 similai ditterence exists between the Brush 
lamp and that of defendants 

Professor Cross’ testimony practically admits the indefensibility 
of the plaintiffs position upon this point, and displays the unsound 
ness of his assertion, that the cl Limp of the Watson & Slater lamp Is 
not the clamp of the Brush prirte nt. On cross-examiation he testi- 


fies as follows (pp. O12 & {. 


200 x. In your answer to the 170th imterrogatory you 
state that you do not find in the Watson & Slater patents an 
unnular clamp substantially similar to that deseribed in the Brush 
patent Do you mean to sav that the Watson & Slater patents 
do not show an annular clamp substantially the same as that 
described in the Brush patent, and specifically pointed out in the 
sixth claim of the reissue of that patent, if the clamp Ls considered 
by itself alone, and having revard ft 1TS inherent adaptabilities, 
but without regard to the other mechanism with which it may be 
connected 

\. It seems to me that there is this noteworthy cifterence 
between the Slater & Watson and the Brush clamps ; that the 
Watson and Slater clamp has the arm by which it is. hfted very 
mo, SO that the distance from the carbon to the point of attach 
ment of the iter 18 very oreat w he ni compared with the corre 
sponding clistance from the point of action of the lifter to the car 
bon in the Brush lamp. The Slater & Watson clamp is adapted 
to lift or to let go, but not to allow of a gradual and continuous 


sliding of the carbon rod through it. 


295 x-Q. Can you say as the result of ani actual “experi 
ment and ¢ UP MPISON, that there is ai difference discernible in 
the rapidity or sensitiveness with which the clamp relaxes and 
regains its hold of the carbon-rod, whether the lifting point is ap 
plied as in the Brush patent drawing, or applied at the end of the 
arm to which the pivot is attached, as in the Weston lamps, or at 
the'end of an arm of the length shown in the Exhibit Watson & 


aca: aca scesneaeenenenioe 
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Slater Lamp, French patent, or at the end of an arm of the length 


shown in the Exhibit Slater & Watson Lamp, English patent? I 
am supposing each clamp to be used in the same lamp and under 
the same conditions, exe pt solely as to the point of application of 
the lifting foree, as above stated ’” 

\. [have not undertaken any experiments to test this 
question upon lamps with clamps modified in the manner spoken 
of. It seems to me that there is good reason, on general mechani 
cal principles, for the inferences which I have drawn. _ I was led 
to the conclusions which I have reached by the fact that since the 
first use of the annular clamp in a gradual feed lamp, by Mr. 
Brush, there has been a tendency to increase the length of the 
tripping end of the « lamp il pr portion to the lenyth of the lift 
ing rod.” 

* 275 x. if I take the identical! clamp of the Watson AN 
Slater French patent, as illustrated in your exhibit, and substi 
tute it for the lamp [cliunp| of the ‘Complainants’ Exhibit De- 
fendants’ New Electric Lamp, and pivot it so that the lifting 
point shall be at the precise point it is in Weston & Slater's, 
would the ‘Exhibit Defendants’ New Lamp’ then, in your 
opinion, te longei have an annular clamp substantially the same 
as the annular clamp described in the Brush patent, and referred 
to in the claims thereof ! 

‘ A The le verTuve I thre CTI p prise, tis compared with that of 
the lifting end of the clamp. can, of course, be vaned within cer 
tain limits, and still allow of a gradual feed. In my opinion, as 
alre acl stated, the clan } fthe Watson & Slater lam) is not 
adapted to allow of such feed, and it is very doubtful if a satisfae 
tory gradual feed could br vccom plished by if It 1S because of 
this supposed difference that it has seemed to me, mechanically 
considered, to be different from the clamp of the Brush patent 

“ I do not think that if the Weston clamp were pivoted at 
the point suggested, thi lamp would work satisfactorily. If the 
lamp did work satisfac torily under these circumstances, feeding 
vradually and covtinuously as the Brush lamp does, I should 
think that, considering its office, position and mode of operation, 
it was the equivalent of the annular clamp of the Brush patent ; 
although, if I looked at it apart from the lamp, and with the idea 
which I have expressed as to the construction, imtention and 
probable operation of such a clamp, I shouid think it mecham 
cally different 

“ 296 x-Q. I do not think you understood my last question 
Will you please hear it read again, and state whether my last sup- 
position 18 correct ! 

“A. You are right; I did understand the question. If the 
Slater & Watson clamp were thus placed in the Weston lamp, I 


iM secured. if. howevel iT 


the Brush patent. even th 


nd oOperatil as I think it 


/ 
pat pil j, he if f }, j j 
li ATATE ct’ N/iaf fyi } 
pate Tag 


the one hand and allowins 


: 


© , 
Pt, »_ 2 , : ' ~ 
Niaole) SEETIAE irorks sie eri 


of Slater & Watson and the 
troversy in this suit 


\ The three kinds « 


iJ supposed, ana thy, lamp sched soil issite torily, thie 
Nia, Pa TTATY » a0 thi, i} eRe hanap woudl be thie clamp of the Biv 7/ 
| . 


it to feed o 


to. Furthe upon this point Mr. (uimby testifies (pp. 847-8 


heave you ibserved the \\ ITSO) and Slater lamp burn. and 


does Its Cope ratio! COmMpaAre 


this qrip of thi clamp and thi, ela 


‘15 Q Please state bri fly the 


ticular form of clamp shown in the 


is near the work, and the power end is elongated. 


do not think that steady. gradual and satisfactorv feeding would 
that the clamp did 
ictually operate in the manner specified in the Brush patent, | 
should think that the « lamp Was substantially the same as that of 
uoh, considers cf apart rom the lamp, 


it would be unlike the 


27% ‘ { } ) (sf ’ (fa NOt thet it the svbatitution irri ypactabe . 


Watson cv 


ty id this S(lside ihe ptical clamp, if ey thi 


[ir ; efi 


LP. onsidering thie clamp as connect cl 
with the lift I and f the) parts « f the lam pso placed as to adapt if 


ti pertorm the necessar' operation of liftine the earbon-holder on 


The best answers to the st unsatisfactor’ and contradictory state- 


ments 18 to be found in the actual trial of the lamp already testified 


‘S] () Referrme to the Watson & Slater lam), does thi 
tact that the lifter is applied to the clamp at the end of a projec 
tion from the latter have the effect supposed by Professor Cross 


of interterineg with thr sensitiveness of erip of the clamp ; and 


how 


the Brush pate nted 


Wovttsoy a Slater lump huri 
tith ing hold or le tting Jo or 
There is no want of aensitine 

Weestson aud 
elanep of this Rrvsh pate yted 


result of comparing the pa 
Brush patent with the clam) 
of the Weston lamps in con 


{f clamps referred to are alike in this 
respect, that they are made to perform the work of gripping the 
rod by being tilted In the Watson & Slater lamp the fulcrum 
In the Weston 
clamp the power is applied near the work and the fulcrum end is 
elongated In the Brush clamp the power ¢ nd and the fulerum 


ee ee 


— 
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end are substantially equidistant from the work. There is the 
same kind of difference between the Brush clamp and the Watson 
« Slater clamp, in this respect, that the rod passes through a 
hole in the centre of the Brush lamp, while in each of the others 


it passes through a hole which is nearer one end of the clamp.” 


Weston testifies (p. 836) : 


i-—_-- tee eR 
od 
Le 
ss 


‘23 Q. Prof. Cross has stated that the Watson & Slater 
lamp 1s wanting in sensitiveness because the point of attachment 
of the lifter is at too great a distance from the carbon-rod; is 
this correct in point of fact, and how does the Slater & Watson 
clamp compare in this respect with that of the Brush lamps you 
have seen as now made and sold’? 

ap That is NOt correct: + the Slater & Witson lamp the 
claps are more ecsily detached from the rod than in the 
Brush lamp. mainly because the carbon rod is nearly counter 
balanced by the weight attached to the chain or equivalent de- 
vice, and which passes over the pulley in the upper part of the 
lamp: this was very noticeable in the operation of the modified 
Slater & Watson lamp with solenoid and core and with clamp 


rigidly attached to the core; this lamp was put in an exhibit and 
was marked Defendants’ Exhibit Watson & Slater Solenoid Lamp. 


-" ('onsid robhli Cp rue yiere with this lamp and alao with ‘tn 


— = 


other slmoat ide nticol ay conatruction. and Cpe rating mn pre cisely a | 


thre Midpiie met, MaIrrdiilsr sieve ay stating thet if Op rote a ry much 
hetter than the Brush lamp I have tried the modified Slater & 
Watson lamp with the Franklin Institute machine, and there 1s no 


question in my mind as to its superiority over the Brush lamp of 
the patent. The Brush (‘onunercial lamp, as now made and 
sold, haa heen changed so 68 to comply more pearly with the 
Slater & Watson lamp than the lap shown in the pat nt: the 


eA aw 


point of attachnu pif or the rore fh thi clamp hy ing CRMe RM furthe ron 
than sn thie ("Cie on the Nhat ;" & Whitson lamp.” 


3. Again, Mr. Hicks, plaintiffs’ expert, has undertaken to break 
the effect of Slater & Watson’s patent by advancing the theory- 
contrary to the plain teachings of the specification—that their clamp 
does not engage with the rod solely by the angular impingement or 
bite of the “eye” of the clamp or circular opening through which 


the rod passes, but by the conjoint action of the eyes and the ends 


of the armature—it being his claim that the latter are designedly 
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forced against the rod by the action of the magnet. and that without 


this the mechanism would not operate. 

Summing up his testimony, plaintiffs brief below styled the 
sSiater A \\ ATSON cl Tbh} a double armature parallelogram gripping ‘ 
device being 7 quadruph prip; il consists of a magnetic crip 


\ i ; ’ 
petween two armatures, a aW like rip between two eves, and LWo 


A 


tilting Tips Olit bet veen one armature and its connected eve iti 9 
| 

. . , , . ° | 

the other between the other armature and 1ts connected eve il | 


acting simultane ously and iis best they Cab on the Same rod : 

In reply, it is to be said that if the lamp be constructed properly, 
in accordance with the specification, it 1s simply untrue that the 
armatures will ever bear AvgAaluLst the rod. This plaintiff's Own 
witnesses, Morton and Cross, were compelled to admit. 

(ross SAYS (p. 270. x-Q)s. 283—4 


yn ts 4) As the models (plaintiffs models of Slate XN 


Watsons ialnp) are constru ted, does not the gTipping in raising 


| 


the rod take plan e bv the unpingement of the arypture and the 


clamp, lnste ad of the lmmpinvement of the clamp alone 


\. I think that the ripping 1s done by the eyes alone 


; 


° ™~ «= 
254 x. And is it not vour understanaing of the specifi 
eations that the ripping is done by the eves alone 
1 The unde rstandine that I have is that the eves ar r) 
tended f I jpn without aid f the rman 
Morto) says » rf K-() 1LO 
‘Tl have no doubt that the mtention of the patente Slate 
X Watson aS express Lin the text of the patent, Was that the 
brass levers H H should be tilted up when the current passed, 
and by si) cli ns should rasp and riiise the rod of the carbon 
holder, so as to produce i separation ol the poles and develop an 
are between them that this clamping ana vrasp should be main 
tained until the current was broken, when the lever should fall. 4 


ne horizontal, and release the rod to the action of OTRVITS 


he language of the Slater \ Watson patents Is SU explicit On 
this point that no mistake seems possible. 
The British patent says (p. 1093 
“The armatures H H are attached to brass levers H' H. 
which ure itted with eve s through which the rod D passes freely 


when induction ceases, but when the current passes through the 


» : “ , * 
| lhe French patent says (p. 1114 
“7 J are copper feet having holes pierced at their extrem 
ities for the passage of the rod, but the rod is not in contact with 
7 them and slips freely between them when they rest in the hori 
) : :' . 
| zontal! position shown in the drawing , ’ When the elec 
tric current Passes throuch the electro-magcnets, CC, it attracts 
the armatures ee, by a force which depends on the intensity of 
the current. Now, as the armatures are not directly central 
below the poles of the magnet, it follows that the parts that are 
nearest the poles will be the most powerfully attracted; conse 
quently it happens that the outer part of the plates, which are 
situated further from the rod, will be raised before the inner 
parts, which nre newaArel t hie rs vl . thie re sult or this pmoremerl will 
hi fey fore thie i, rere 7 fF fo) Me fut the rod a with THEIR EDGES, whicn 
will then be inclined on it toward the interion 
This is a full and accurate deseription of an annular clamp sur- 
rounding the carbon-holding rod and operating under magnetic in- 
» ducement to ras} the rod by “a iqular LmpIiNng ment © of its edges 
against the sides of the rod, whereby the rod can then be raised and 
firmly held. In these respects its operation is precisely like the clamp 
of the Brush patent. 
ope an: uimby (as might be expected) adopt this view of the 
Po} | Quim! ht | ted) adopt this view of tl 
Slater & Watson clamp, thus agreeing with plaintiffs’ experts Mor- 
ton and Cross, and direct] contradicting Hicks p. S40). ()s. 13. 14: 
p. 847, Q. 14). 
Moreover, Pope and Quimby testify that in actual use the Slater 
& Watson clamps are as sensitive and efficient as the Brush clamp. 
Mr. Pope testifies as follows (p. S40) 
“11 Q. So far as the gripping and release of the rod is con 
oo 
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magnet the outer extremities of the lamp levers H' H are raised, 
their eyes simultaneously grasp the rod D, which is thvs held at 


i pr per elevath 1} 


cerned, are the Watson & Slater clamps less sensitive or efficient 
than the Brush clamp, as stated by Professor Cross, for the rea 
son that the lifter is applied to the said clamps at the end of the 
arms attached to them ’ 

“ A. I was unable to see any practical difference, although I 
carefully compared the operation of the two lamps, one having 
the Slater & Watson, and the other, the Brush clutch. The 
amount of force required in either case to perform the operation 
of grasping or releasing the rod is so smalla part of the whole 


ee ae 
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roOrce necessary to lift the rod. earbon-holdei and carbon. that the 


difference is not } rceptible in practice. 


It only remaios tO compare thie Slater A Watson lamp with the 


several claims of the Brush » itent which are alleged to be infringed. 


l) As to Claim 6 

If this claim be not limited—either by its own terms, or by 
the possible force of the fi sf disclaimer tO a simple loose ring, 
without arm or projection, then it must be plain that Slater 4 
Watson had the “ annular clamp” of the claim, being a clamp 
‘adapted to grasp and move the carbon-holder ” which it sur- 
rounded. 

lf limited toa ring without arm or projection, the form of 
clamp shown in sheet 1 of Slater & Watson's British Patent 
would not be an anticipation; but that shown in Fig. 1 of Sheet 
2 of thie SiMe patent, and in lig. ) of t he lreneh patent, might 
still be deemed an anticipation—these figures showing an an 
nular ring without arm or projection. This ring, to be sure, 1s 
divided Into two parts, but Ble surrounds the carbon-holder ey 
and 1s “ adapted to grasp and move © it. But this is not material, 


THE I the abov eC limited interpretation of t he claim. the 


Sivesr 


’ 


defendants could not be held to infringe. 


The Slate r «\ Watson lamp sustains the Sillue relation to this 


claim as TO ( Lim 6. 


Lf. is detendants contend SPV}, this claim Is limited to a 
clamp which is “ independent of the core,” in the sense in which 
the clamp of Brush’s Fig. 6 is independent of the core, then, of 
course, the Slater & Watson lamp does not meet this claim. 
But this, again, would be immaterial, since in that sense de- 


fendants cannot be held to infringe. 


SY 


But under any interpretation of the claim which will hold 
the defendants, the Slater & Watson lamp is an anticipation. 

As above shown. it has. in both forms shown in both the 
british and the French patent, it magnet armature. which is the 
equivalent of the core of the claim: it has a carhon-holde it 
has it clamp which surrounds the carbon-holder : it has i lifter 
which 1s secured to the armature: and in one construction (viz.., 
the form 1 which the split annular collar. litte by it fork. Is 
used—see Fig. 1, Sheet 2, of the British patent, and Fig 5 of 
the French patent the cl my) instead of being regudly attached 
to the armature or core, is “independent of the core” in the 
sense in which the plaintiffs contend these words are used in 


the claim. 
i } As la ('laim Ss 


This claim, again, under An construction of it that would 
affect defendant’s apparatus, is directly anticipated by the Slater 
A Watson patents. 

These patents have the “ core or armature CC": the “clamp D 
the “ adjustable stop Ll, or their equivalents.” And these 
elements are shown as combined in manner to produce all the 
effects stated in the clain, viz.. “the points of the carbons are 
separated from each other when the electric current 1s estab- 
lished, prevented from Se pal iting so far as to break the current, 


and gradually fed together as the carbons are consumed.” 


The conclusion from all thr fore 346)) 1} 4 vidence and a considera- 
tion of the Slater & Watson specifications may be stated as 
follows 

The Slater & Watson lamp ¢ ontains all the combinations set forth 
in the several claims of the Brush patent alleged to be infringed by 
the defendants. 

[t contains a magnet and armature, which, as above stated, are, 


for the purposes of the Brush claims, full equivalents for the sole- 


O0) 


in one construction, the 


noi and core: if contains i lifter, being 


piece of metal which unites the armature to the ring clamp, and, in the 
other construction, the forked lever that operates the split An- 
nular rihige if hy is TWO forms of mnnul Ll | LInp adapted to Brasp and 
mia\e thy earbons if has ti earbon holder. operated and controll 
by sac clamp ; and an uljustable stop to limit the length of the are. 

These parts perform the same function and co-operate to produc: : 
the same: result as the Brush patent 

Where magnet and armature are used instead of solenoid and 
core. cifferences incidental to the inherent operation of each device 
oOcctl But such neil ntal lifter: nces are immaterial where the, 
are due to the mere substitution of equivalents. 

One of these incidental differences Ls that the solenoid fee is 
more vracdually than the magnet and armature, but at the cost of a 
createl consumption of eneryy. 

The same result necessarily follows whether macnet and arma 
ture or solenoid and core are employed, the only change being vari 


ation in degre and the obtaining of one advantage at the price ot 


another. Every constructor knew before Brush that these varia 
tions of result necessarily followed the substitution of one of the 
above-mentioned equivalents for the other. 

While the differences above noted. due to the substitution of the 
solenoid for the m enet, eXist it must be rm membered, iS already 
State l. that thie lift rence, AS Was proved by the defendants. and is 
ictual trial at any time will verify, is immaterial. 

The Brush lamp of the patent without auxiliary devices is nearly 
Or quite as spasmo lic in its action as the Slater & Watson with th 
magnet and armature. If the dash-pot is used with both lamps, as 
in practice is invariably the case, and always has been used with the 
brush lamp, there is no difference in their performance. 

” 


The plaintiffs urge that the Slater & Watson lamp as a whole has 
never gone into commercial use. 


As a similar argument has been considered in relation to the , 
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Hayes lamp, it need not be considered anew in this connection 
further than to note: 
inst. That it is proved beyond contradiction, and cannot be de- 
nied, that the Slater & Watson lamp 1s a perfect, operative and suc- 
cessful mechanism —not an experiment, but a finished and perfeeted 
lamp, and whether it has ever gone into commercial use or not is, 
' therefore, wholly immaterial. 

SECOND. The point of comparison 1s not between the Slater A 
Watson lamp «s @ whole and the Brush lamp as a whole. but be- 
tween certain enumerated and specific parts contained in both strue- 
tures, 

If the Slater & Watson | inp « ntains these combinations, it 1s 
unmaterial whether it is like or unlike the Brush in other respects, 
or whether the Brush as a whole is a less expensive lamp to build, 
or has any other advantages which may facilitate its commercial use, 
or adapt it for places and purposes for which the Slater & Watson 
lamp was not intended and is not so well adapted. Brush cannot 
take out of the Slater & Watson lamp a combination of parts therein 


found and claim that combmation as his own; and under any con- 


' 
struction of his pateat, broad enongh to sustain the claim of infringe 
ment. that is all that he has done. 

The Slater N Watson pate nts. therefore . contain it complete de- 
scription and anticipation of thie ) ‘T. third. Afth and Nil claims 
those here in dispute—of the Brush patent. 

Anticipation by the Lamps of Leroy B. White. 

| 


DESCRIPTION OF THE LAMP. 


Three of the original lam} s are in evidence as Defendants 
Exhibits “ White Lamp No. 1] ‘“ White Lamp No. 2,” and “ White 
Lamp. 


The essential! parts of the lamp ire shown, in juxtaposition with 


O9 


the corresponding parts of the Brush lamp, in Pope’s diagram, 
~~? ond ahi et ifte: ppcugre 1] Hi) 
This lai 1p consists of two hollow electric helices or solenoids, 


. | 
1 eviindrical 


iron rod within it. which latter moves 
freely within the cavity of the helix. and is moved in the line of its 
OWL iXis by the attractive rorce exerted by the enveloping sole noid 


when traversed by a current of electricity. ‘The cores are united at 


chell lipper ends D an iroD yoke, and to this yoke Is rigidly attached 
the lower carbon-rod or holder, which accordingly moves up and 
down with the cores. 

The upper end of each COTe Ls also attached by ii cord to the 
axis of a pulley, so that when the core sinks the pulley is revolved 
in One direction, and when if rises it Is allowed to revolve 1 thi 
opposite direction. 

The earbon-rod or holder which carries the upper carbon at 1ts 
extremity, consists of an upright rod with a projecting arm at its 
upper end. 

This upright rod plays Lp) and down freely in a vertical 
cylindrical guide. 

To the pel imeters of each of the pulleys which rotate by the COres 
when the latter sink, is fastened a band composed of watch spring, 
the other end of which Piaisses through an orifice in the cylindrical 


euide, and IS fastened Lo the bottom of the ecarbon-rod. 


‘Lhe cons “puences of this urrangement ure, that when the COTeS 
sink they cause the pulleys to revolve by means of cords attached to 
their axes. ‘The watch-spring bands are thereby wound up on_ the 
perimeters of the pullevs, and raise the carbon-rod to which they 
are fastened. When the cores cease to be drawn by magnetic attrac- 
tion down into the cavities of the helices, the weight of the Upper 
earbon-rod and its connecting parts, bearing upon the watch-spring 
bands, cause the pulleys to rotate in the reverse directions, thereb 


winding up the cords on their axes and raising the cores. 


Surrounding the carbon-rod, just where it enters the cylindrical 
guide, is a clamp consisting of a metal plate provided with an open- 
ing, which is square, corresponding to the shape of the square rod, 


but a little larger than the rod. 


: 
| 
| 


se ag 
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One side of this clamp has a projection, the weight of which 
causes it always to tilt down upon that side, unless prevented by 
some obstruction. 

Below the clamp is a table situated at the top of the cylindrical 
guide, in which the upper carbon-rod plays, and upon this table 
\S fastened an adjustable stop, fixed so that it shall arrest the upward 


motion of the clamp. 


The operation of this mechanism is as follows : 

The upper and lower carbons being adjusted in line, they tend to 
rest in contact by gravity, the weight of the upper carbon-rod and 
its connections being transmitted through the pulleys to the cores, 
which are lifted partly out of the cavities of the helices. 

If now a current of electricity be passed through the helices, the 
cores are attracted farther within the cavities ; the lower carbon-rod 
being rigidly attached to the voke, moves down with them ; and the 
upper carbon-r rd Is raised by the core and pulley connections. The 
carbons are thus separated and the are formed. 

One edge of the clamp being tilted up by virtue of the weight of 
the other.edge, the clamp grasps the upper carbon-rod and moves up- 
wards with it; the adjustable stop puts a limit to this upward move- 
ment and thus prevents over-séparation of the carbons, and the 
undue elongation of the are. 

When the carbons have wasted away, and the current in the 
helices has weakened so that the magnetic attraction is insufficient 
to overcome the force of gravity, the cores rise out of the cavities of 
the helices and’the upper carbon-rod sinks; the clamp, by virtue of 
its angular engagement with the rod moves with the rod until it 
reaches the floor or table, when the further downward movement of 
the clamp is arrested, its grasp of the rod is relaxed, and the 
rod feeds through it, until, by the approach of the carbon points 
and the consequent strengthening of the current, the downward 
movement is arrested, and the required equilibrium is again 


established. 


4 


MANUFACTURE AND Use OF THE LAMP. 


The date of manufacture. and the extent and time of use oft the 


lamps known LS the * W hite Lamp and thie “3 White Lamps Nos. 


l and 2.” are tixed by the following witnesses 


\Ir. W hite States that hie made the re W hit Lamp No. yg during 


the “ last months of the year L874." He says (pp. 554 and 5) 


t () When cid \ i first make an electric lamp? 


During thre last month ol LS74. 


’ 


a (J Is thie lamp which you rm ier to Aas made iD LS74 hie re 


De sent: if vea. will vou desionate the same to the Examiner to 


be marked by him as an extnbit ? 


\ lf Is present, ana here with produce if 
Counsel for defendants offers the lamp in evidence, and 
it is wnarked Defendants’ Exhibit White Lamp No. ] i 


9. You have stated that vou have made two lamps ; when 


‘ second eit 


— 


lid you make t 
\. I commenced it very soon after the trialof the first 
lainip [ should say | might have been two months building if 
‘10 Q. And what do vou sav was the time when vou built 
the second lam) : ive the month or months and the vear 
\. To the best of mv rec tlection it was completed by Fel 
ruary Ist, 1875 | 
*11Q. Is the second lamp which you built and have just re 


} 


ferred to asc maple ted by F's bruar\ Ist. LS75. here present - if 
vea, please cle sionate the same so that 1t TLL be marked as an ex 
hibit by the Mxaminel 
‘A. It is present; this is the lamp 
i The iamnp desionated by the Witness 1S offered ili €VI 
dence by defendants counsel and marked ‘ Defendants’ Ex 
hibit White Lamp No. 2. J. A. R., Examiner 
This lamp was tried at Ansonia by Wallace & Sons. Mr. Wal- 
lace was so pleased with its working that he desired working draw- 
ings of it for the purpose of building lamps like it. Such drawings 
were made by Albert M. White, brother of Leroy S. White, early in 


1875, very soon after the lamp No. 2 was made (p. 556). 
| 


rectally: MN SRSA ie, A AONE eR 
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From the drawings thus made defendant's Exhibit “ White Lamp ” 


ee ee 


was made. White says (p. 556 


| *20 Q. Do you know whether Mr. Wallace had any lamps 
. made according to the drawings which were made by your 


brother ” 
“A He did make some substantially the same; I remember 


his sending me a photograph of one of them 


’ “21 Q. Please look at Defendant's Exhibit White Lamp, 
marked for identification May 16th, and state if that is one 
of the lamps made by Mr. Wallace from your brother's drawings ? 

‘A. I should say that it was according to my best judgment 
“ The lamp referred to by the witness in the last ques- 
tion 1s offered im evidence and marked ‘ Defendant's White 

Lamp. J. A. R., Examiner 
As originally made, the White Lamp No. 1 had the carbon- 
holders fitted for square carbons. They were afterwards changed 
by Mr. Wallace to round carbons. Otherwise the lamp is now pre- 
cisely as it was when Mr. White completed it, late in 1874 (p. 557). 
The lamp No. 2 1s also now exactly as it was when Mr. White 
sent it to Mr. Wallace, about Feb. 1, 1875, with the exception that 

, some time thereafter he added the “ Mercury connection.” i. e@.. 

dash-pot ; and that the coils have been removed from the brass 
cylinders’ in which the cores move, they having been taken out 
when the lamp was lacquered by Mr. White, and have not been re- 
placed (p. 557 

The lamps Nos. 1 and 2 were used by Mr. White frequently, and 
also by Mr. Wallace in White's presence many times; the use 
being partially in connection with a lantern for showing pictures, 
which requires a very steady light; and the operation of the lamp, 
when used in connection with a properly constructed generating 
machine, was “first rate ” pp bd4 8). 

4 


Cuar.Les H. Hayes, superintendent of the electrical department 
at Wallace & Sons, also testified to these White lamps. 

He states that the ““ White lamp” was made as a part of their 
exhibition at the Centennial; at least three of them being put into 


the exhibition. 


(eset 


SA ee et ce ee 


LOS 


* 16 YQ When did you first see the ‘ White lamp, aS lear as 


you re mem be rf 


1. I should think in January or February. 1876. " 
7 (J) \\ hy Whs If ealled the ’ W hit lamp, and how dl d 
ou come to see it? 


\- It was named from Mr. Ia roy White who tirst brought 


, ? 
it to our othes 
The date when he first saw the White lamp he afterwards, 
afte) examinating his books, corrects as follows }). ob] 
150 Re-d. @. In your previous examination, on May 16th, 
at question 16th, you were asked: ‘ When did you first see the 
White lamp, as near as you remember?’ and you answered: * | 
should think in January or February, 1876.. Do you wish to 
correct that answer If you do, will vou please do so? 
“A | wish to correct the answer by saving that the White 
lamp was not particularly in my mind at the time: my attention 
had not been called to it previous to my examination, and my 
ius Wwe r apphed Lo the Lime that | SiLVW the White lamp is ii model 
to make others by. Having recently examined my books in that 
mutter I find that I did se« it as earl as the Septem be pre . 
VIOUS ig 
Wallace & Sons made six of these White lamps, all of which wer 
commenced before July, L876. And Mr. White had iuf least LWwo 
before Wallac A Sons Comm need tO build )). SOO) 
Three or four of the lamps which Wallace & Sons made were sold 
(p. 5O] 
Being recalled to testify more particularly to the dates of the 
White lamps, Hayes testifies that he saw the White Lamp No. 1 as 
early as September, 1875, and he fixes this date by the fact of the 
use of that lamp with a certain dynamo machine. 
He also tixes the date when he first saw “* White Lamp No. 2° as 4 


being in January, 1876 (p. 559). 

The lamp No. | has been in Mr. Wallace s pOSSesSLOn ever, sihce 
it was made until a very recent period (p. 560, Q. 118). 

From the answer to Re-d. Q. 122 (p. 560), it appears that the 
lamp had been used considerably, corroborating Mr. White. 

The witness Hayes has used the White lamp, No. 2, a few times 
(p. 561, Q. 121). 
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And the White lamp, No. 1, a great many times, as early as Sep- 


tember, 1875 (p. 561, (). 128 


* 128 Re-d. Q. Have you ever burned the White lamp No. 1, 
: and when first ? 
1. I burned it ver frequentiy: first that I can recollect in 


™ pte mber. S75 


os 
WILLIAM WALLACE, the president and active head of the large 
brass works \ allace & Sons, fully corroborates Mr. W hite and Mr. 
Hayes as to the date and excellent performance of the lamps. He 
SAVS }). nb64 | 

‘17 Q. Did you use these White lamps made by vou for 
producing hoht ° if ve ih tite cid they cop rate , 

\. We did use them. and thev worked remarkably well 

“18 Q. Are vou still using one im your laboratory, and for 
what purpose are vou using it? 

‘A. lL am using one in mv lab ratory, in Iny stereopticon o1 
magic lantern, for projecting pictures on a screen 

« He states as the reason vin only =) oft the W hite lamps were 
" 
made that they had no satisfactory dynamo or generator. 

“38 Q. After Mr. White made huis AMPS and submitted 
them to vou. and vou had tmed them. whv did vou not make 
lamps (on) the i de| fthe VW ite lamps Teo] sea le 

\. Because we had not a satisfactory dynamo. If we had 
had a satisfactorv dvnamo I have no doubt but that we should 
have made from we | 1] Lre ! it th sand | the sf lamps at 
once The lamps :' | cl ive been no tis | tis with mit A SALIS 
factory generator 

“WV Do You Tien b) ivn bri) mind ‘rere ratror m& tree hire hor 
producing the curre nt to bye used iti makine the lioht 

\ Exactls that is what | mean 

The White lamp was a successful lamp (p. 567 
€ 


“66 Q. When the White lamp was completed did vou regard 


that lamp as a success, 01 did you abandon it as an experiment 
“* San objecti i} 


\ [did not abandon it: it was a good lamp 


CHARLES STOWELL also testifies to the use of the White lamps at 


ys 


| 


the Centennial Exhibition, he being in charge of Wallace & Sons’ 


lamps at that exhibition (p. 507 


That thie yf hate fi Lal, ar im, fii seg; ally Of yrhine aud successful 


Edw. E. Quimby (p. 765, Q. 142); Edw. Weston (p. 784, 


; based upon their use of the lamps and is 


ew 8 


Their testimony 
conclusive. 

The argument of the plaintiffs against the White lamp and othe: 
anticipations proved by the defendants, based on the alleged fact 
that they did not go into “ commercial use,” and the claim that 
the, should be considered + abandoned experiments, has been 
sufficiently considered in connection with the Hayes lamp, svpra. 


Some of the white lamps, however. were sold. 


7 The What lan) i a, 8 FP gti yf, tf, anticr vation or that form or the 
/ / / 
pate ile if pnvention mn phi rel, hoth (* rPDONS Lone . and ph ich 18 show j an 


Fiaure f, ar the drawings. 


l‘ollowing the description in the specification of this form of the 
mechanism, the helix A of the patent is seen at the base of the White 
Lamp, enclosed in a brass case; the core Cis the cylindrical iron 
bar in the opening of the helix; the clamping ring D is the rec- 
tangular plate of brass with a semi-circular projection on one of its 
sides, which surrounds the rectangular rod moving with the upper 


carbon-holder, and which controls the movements of the said rod ; 


QQ 


the lifter or spring C’ has its equivalent in the weight caused by the 


projection on one side of the clamping ring, which acts upon the 
ring in precisely the same manner as the spring of Brush’s Fig. 6, 
by lowering One edge and raising the opposite edge, and thus 
causing it to assume the necessary angular position for engaging 
with the rod : the adjustabl Stop ) Is the thumb screw with it 
. milled head of brass inse rted it the bracket mounted upon the 
hollow pillar within which the rectangular rod of the carbon-holder 


moves, 


The operation of the mechanism is precisely the same as_ that of 
Figure 6. 

When no current is passing through the lamp the heavier edge 
of the clamping ring rests upon the floor at the top of the hollow 
pillar; the opposite and lighter edge being tilted up the ring 
assumes an angular or clamping position, just as it is held 
by the spring C’ in Fig. 6 of the Brush patent. When the current 
is passed through the lamp, the rectangular rod is moved up, 


carrying with it the clamp until checked by the impingement of 


] the clamp against the stop ; it then decends as the current weakens, 
and as its lower edge strikes; the floor its orasp on the rod so far re- 
laxes as to permit the rod to fe through it. while at the Sime time 
the clamp remains in position to grasp the latter the instant it com- 
mences to move upward. 

| [t is obvious upon mere inspection that this operation 1s identical 
with that of Figure 6 of the patent. 

This fact was also testified to both by Mr. Pope and Mr. Quimby, 
and no attempt was made on the part of the complainant to contra- 
dict their testimony. 

This evidence Is iLS follows 

Mr. Pope Says (p. 641 


“ The construction and mode of operation of the clamping 

ring is substantially the same in the exhibits, ‘ White Lamp No 

1, ‘ White Lamp No. 2, and ‘ White Lamp‘ as in the second form 
described in the | Brush patent The only difference is that the 

spring C in Fig 6 of the patent, the function of whichis to tilt 

the ring by lifting its edu on the opposite side of the re ul from 

the stop, is replaced by a weight which acts upon the ring in pre 


‘ cisely the same manner: in order to do which it is placed at the 


nevulat position with reference 


and to do This Che 


wae | effect thr clamping, 
whi n line with the stop must be lowere 
fe ec } ec tf c| eS Dol make the slic] Lest 
the ) peration or 1n the result, whetlh 
ised by ufter, such as spring, or the opposit 
by a weight. The equivalency of the spring and 
h purpose has been known for centuries.’ 


the Brush patent, 


r on, aitel quoting bhi following Passa le 


from the Spe ein 


*- , : : 
Suitable means of} AD description mi 


ve (| w hye x th CoTie point 


ofthe rl 


ng D may be lifted in su 
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il 


WiLV AS tO clamp the rod b. while i limit Is placed to its upward 
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ever 
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i have 


here 


PASSi rf 


‘totore 


last quoted by \ i] 


quoted coufirms 


hifter or weighted end of the clamp of thi 


thie 


and 6. 


is ‘ 


is the same thing, operating in substantially 

the lifter C and the spring C of figures 1 

f the Brus! patent [If there is. please state what 
iotation which vou regard in confirmation 
specification everywhere speaks of a lifter 

I one eda f the clamp, whereby the latter | 
gular position with reference to the rod 

din my last answer states expre ssl that 8 
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question—z. e., the W hite lamp and the form of Brush’s invention 


: 


in which both carbons move, shown at figure 6 of the patent—by 
means of a drawing marked Defendants Exhibit Brush White 
Diagram No. 1. 
This diagram is printed op} osite p. 650. and by reference thereto 
or to the exhibit drawing itself, which 1s larger and clearer, the fol- 
7 lowing description by Mr. Pope will be perfectly intelligibk 


He Says p. How 


‘* In the organization shown in houre 6 of the srush patent, 
and in} fierure ] of the Exhibit Brush W hite Diagram. th position 
of the ring clamp D, when no current is passing through the sole 
noid A. 1s that shown in dotted lines inthe last-named fivure, one 
edge of the mng being in contact with or resting upon the floor 
or lower stop DD. while the Op) mite elon is raised by the tension 
of the spring C The’ electrodes F and F are now in contact, 
the latte r by tie brow: ht avast the former by the tension of the 
spiral Sp PLT S. The instant that an electric current traverses the 
solenoid A, the core C is drawn into it, and this being mechani 
cally attached to the rod B of the carbon-holder, raises the latter, 
carrying with it the clamp D, by reason of its angular posi 

‘ tion, which causes it to grasp the rod, until the lower edge of the 
ring comes in coutact with the head of the adjustable stop D, 
which causes the ning to grasp the rod still more firmly and at the 


same instant checks the I yverment of the clamp DD rod b. core Cc 


- 


and carbon electrode F , thus limiting the distance to which this 
electrode is removed from the opposite one, and consequently the 
normal length of the are Dhus posITION of the ritigy is shown in 
full lines in Fig. 1 of Exhibit Brush-White Diagram 

Asthe carbons burn aw » the current 1s gradually weakened 
by the increasing resistance the are: the tension of the Spring 
~ cradually overcomes the magnetic force of the solenoid ana draws 
the core C out of It. CAUISIN tine rod B tw descend. CArTryviligy with 
it the ring D, which maintains its angular position until its lower 
edge rests upon the floor D’, when it is tilted and made to release 


the rod B, and thus allow the latter to slide freely downwards 


1 until the are is shortened and the magnetism of the solenoid in 
creased so as to again raise the rod B, and repeat the operation 
as before 

J Referring to Fig. 2 of the Brush-White diagram, which 
illustrates the principle of the White lamp, the position of the 

clamp when no current Is passing is in like manner shown in 
dotted lines, one edge of the ring resting upon the floor D’, the 
opposite edge being raised by the gravity of the weighted edge 

j 


C’, thus causing the ring to assume its angular or clamping 
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each of the three White lamps essentially the same as that show 
iT} ry ire {) | the Is) is! patent 
As already stated, the foregoing evidence is uncontradicted. In 


deed, the disclaimer whereby it is sought to limit the third claim to 
the form of lamp shown in Figure 1, in which both carbons move, 
the claim having originally included the form shown in Figure 6, is a 
conclusive admission that Figure 6 is anticipated by the Whit 


lamp. 


' " } ] ° ° ' , ; ~~ 
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VAR, 


[t is expressly represented by the patentee in his specification, 
that “ the invention” is identical in both forms of mechanism : that 
is, in effect, that the only difference between the two is merely forma/ 


and not matter of substance. 


ore 
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Thus, in describing Fig. 6 and comparing it with Fig 1, the pat- 
entee says that the spring C lifts up one edge of the ring-clamp 
sy sumilarly hoy the fines $b; of f- (,  . that ‘eth, adjustable stop 
ID is identical with the one heretofor Sper ined ’—that of Fig. 1 ; that 
‘the m tion of the core B is transmitted to the rod B substantiall 108 
heretofore described” (in the case of Fig. 1); that “the ring D, in this 

stance, acts in a similar manner as heretofore described (meaning in 
case of ig. Ll) ov qovei yi iW” a wi cont Aling the rod BR” A, that ** the 
operation of this device |mechanis is substantially similar to that of 
the device shown at fig. / 

OF course. it is understood that these statements of the patent 
are not in all respects literally correct, but the essence of them is 
that, so far as concerns the invention to which the patent relates, 
these differences between the mechanisms of Figs. 1 and 6 are merely 
formal, and, therefore, in dealing with the patent Trek be ignored. 

Plaintiffs undertake to deny and disprove this position. Con- 
trary to the allegations of the patent they assert that for the 
purposes of the invention the differences between 6 and 1 are nof 
form y/ and nnmate rr al, 

In support of this position they have no proof to offer other than 
the opinions of Mr. Hicks and Prof. Cross, nesther of whom ever as- 
certained hy actual « ppei pments what the operation of a lamp hualt 
like that of Fig. 6 really is, and whose opinions on the subject are, 
therefore, of little value. 

They narrate the differences between Figs. 1 and 6 at great 
length, but fail to show that they affect the invention common lo the 
forms shown in the two figures, and are unable te do so, or to con- 
tradict in any way, from their own experience, the positive state- 
ments of the specification as to identity of invention and operation 
in the two forms of the patented structure. 

Mr. Hicks, when confronted by the specification, testifies as fol- 
lows (pp. 337-8) : 

“108 x-Q. Have you ever tried and burnt a lamp built in ac 


cordance with Figure 6’ 


“A. No 


* * * - * * 


“110 x-Q. I read the following statement from the specifi- 


cation : 
“*T have practically and thoroughly tested the two forms of 
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‘my invention, as shown in the devices just specified, and in point 
of their CAP itv To consume lone carbon sticks and produce i 


continuous and effective light, without the necessity of manual 
‘interference, I find them perfectly operative 
is the s ict statement true ol false’ 


\ | dion t know ‘ 


Prof. Cross. when asked to reconcile his testimony with the 


specification, testities as follows }). 


SOO» () In the Sper iheation of the Brush patent [ find it 
stated m reference to pours (>, song other thine’s, as follows: 
In this moditication the motion of the core Cis transmitted to 
‘the rod B. substantially as heretofore described. Also, * the 
operation of this device is substantially similar to that of th 
cle vice shown at hioure 1. Also, ° | have particular and thor 
oughly tested the two forms of my invention as shown in the 
al ViICeS just specified, anc LT) point of the ir CApPaAc4ity to consume 
‘long carbon sticks and produce a continuous and effective light 
‘without the necessity of manual interference, I find them pei 
‘ fectly operative. \re the statements quoted from the specifica 


Twn mm Vou Opinion wnt 
Objected to. etc 


\. It seems to me that in the respects which I have re 
ferred to in my 154th, 164th and 165th answers thi operation of 
figure 6 differs from the operation of Fieure 1. I will remark 
that ry L65th answer sti uld }I yperly bye consice red lth COMNHEC 
tion with mv 164th answer, of which the later answer is substan 
tinliv a penn’ 

“O01 x \) Then your statements as to the Oy ration of Fig 
ure 6 are directly contradicted, are the, not, by the statements 
f the inventor in his specification; and if not, will you pleas 
reconcile your statements lth the “uuswers referred to, hamely, thie 
154th, 164th and 165th, with the statements in the specification as 
to the substantial similarity of operation between Figure 1 and Fig 
ure 6, especiall those statements to which I have called your at 


tention in a former question 
Objected Ts 


\. I think there is no doubt of the correctness of the stats 
nents which I have made as to the Cope ration of ligures Ll aml 6 
/ Actas pratt aa a le "gta babe P wih arate pide pits with th, eteite ae nts or 


ni na s + Aj , . . 
he patent } helt BLL (7 tee Shion / hevvre peat consi red that 
a 
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The answer to this testimony is 


First. The stati side nts of Vie ANT R. llicks and (poss (rhe wholly ine- 


j suficient fe) contradict the iz, ji f 


ws ii yf 


. . * > > 
Long OF bhi speci fication, that 
hhie di ff, PEMCES /, hires ji Fiqur x j : / him, mriinare rial. Ne) far iis fF = 


lites hn the pat nted mvention. 


No one doubts the ( xisten 2 Of} differences between ligures l and 
h. lhe point 1s. are thre 7 TItiAe pecsti 7 


lhe pat nlee SUYUS not = bhi der 


f int 8 1 LHERSEN Sai pot, and rive 
substantial reasons for their affirmation. 


lhe plaintiffs’ testimony and argument to the contrary consist 


merely in pointing out the differences, but fail to show that these 
differences indicate different inventions. 

As the defendants’ testimony clearly proves, and as will be plain 
Upon considering what is cist of the invention deseribed and claiméd 


in the patent, the combination of parts shown in the two figures is 


substantially the same. co-operating in the same wanner, producing 
the same result, and constituting the 


- 


same Invention. 


Mr. Pore testifies on this point as follows (pp. 640, Gol) : 


\. Two distinct forms of the invention are set forth in the 


patent of Brush. In the first form one electrode only is movable, 
while In the second form bot «trodes are m vable The Speci 
fication states that the operation of the second device is substan 
tially sipaidicre to thet 7) h,, 

In both forms the clamping-ring controls the intermittent 
forward motion of the carbon-holders. and thus acts to feed the 
carbons towards each othe r~we rey nsate for their cODSUM pion. 
The description of the structure, mode of operation, and fune 
tions of the clamping-ring, contained in the specification, clear! 


shows that thie re ulation 7 th feeding ynotion or this 


COUPphoinr 


ifn thre if approch each othe . Nn bie, (RAS pti function on the clernep». 


After describing the clamping-ring and the manner in which 


it is operated, the specification says: ‘This arrangement is sus 
‘ceptible of VATIOUS modificat 1s and suitable Menus ¢ j any cle 


‘description may be employed whereby one point of the ring D 
clamp the rod B while a limit 


‘is placed to its upward movement. or to the upward movement 
‘of the core + 


‘may be lifted in such a wav as t 


“ Again, the patentee says, referring to the operation of the 


ring D: ‘Any device may be used which, while a current of 


‘electricity is not passing through the helix A, will permit the 
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Hh. when a current 
raising {>i 


rod B ii} d 


lL. by the 


nied mb connect 


understand the « 


, | | a ch ip substantially 
ne statements hich | have quoted 
I }) lescribed in the patent, the 
the two forms being that in the 
inh holder is effected by means ol} 
ve I connect the core with the 

ray | forn the core is attached 

The CSSe6) tial mode *) | operation, 
that when a current traverses the 
| E will be both clamped ana 

LSTA. Ls cleter! ined by an 
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TOL itself ine mee 

d Thi clamp ppl 
fe return morement 
A ahloar the litter t 
tory to ite taking 

esepticl functions of 

“atic of hoth Joris 
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aor th, clamp ag oo 


That is to Say, the real invention described il the patent consists 


of the combination 


of 


the 


Ss ( lenoid. 


core, 


carbon-rod. lifter. 


annular clamp, tripping-floor and adjustable stop, so arranged that 


the earbon-rod will he raise o>} we 


of the core, while the limit of its mo 


stop, and in this manner they ul 


Tile Variation in the str noth ot 
} r as 
Lpproacn OT TeC@SSITON oft rie ete | 
‘his combination and } lt is 
SUOWnh ith the drawings 
Lh oh srti if ‘> LA * 
j / 
Pia j mane pe) ler j « 
f, J f iz fy r j fy if hy si ; , 
f ‘j fj if fi shh /, ssid d. ‘ j 
it, there} TE, Gppet#rs fiectt the a ’ 
Om Fre iqur: ' fj fis f aa a 
th, subjer f of the 2, ol, Dt Seond ‘ 
r 7 eit fi, if hy half eis’ fj 
V, eae MM. (’) ws ct: di fo. / ih, 
SECOND Lhe ap ; ryits 
aur iis r1tiona ‘ pile, if j iii fj} sj 
: 
/ ij j, hy aT, ; } " Pi ; } / fe - 
hese Statements ire not | 
47 ’ | + . 
ney are not ike an error in .ecitll 
548 tT? th, r ; ‘ | ti patel ri 
rryy :, 
They constitute a part of the a 
. ! 
patentee, in deseribing what he claims 
discover’ CONSISTS 1D a certain combina 
regulating an electric are light. which 
: = . oo _ . if ; 
certain variations in form. f the lamp 


red i 


} obedience to the motions 


vement is fixed by the adjustable 


p rated automaticalls through 


e current produced by the 
es to or from each othe 
mon to both forms of lamp 
/ sire f; fj wit - i (is 
‘sm ii if BT, Pe svae itradicted., 
) , 
rial f fis tp) constructed bike 
; hee ‘im fi ri hat. 
; ,* a +. 
s? & j sided fj (histindguiahi fi Msiise 
. . 
: rmidterial 80 rar aa ve lates 
— ; : ’ 
elewmeits of thi Speci fica- 
© air NSU DP poi feds pe Ss 79S soT 
/¥ in dhe orrercd. 

j j from he fiisidie/ this frutih or 
4 especting ait vet, plat of 
tO an immaterial matter 
y ' 

e prior state of the art: they 
scription ol nis mvention 
ff that invention Che 
. 


» be new, says, in effect, my 
eteoe of parts fol feeding and 
combination is susceptible of 


moves but one carbon. the 


inventio! is nes thi form shown 1n igure lL: if it moves both 
carbons, it assumes the fe vii show) i igure (: but the differences 
betw | a iff } eS Of} A ane rely, ana as far Lis relates 
i th part Cie I ) opel t1i0O thie primer 
ire nti 
\ j j > fre shican Ahi, pat 
diet 4 


it constitutes L part nserted by himself. of the instrument by 


Virt i ) wi te hie { laims | monopoly, /i is ffi estoppel hy ‘heed. 
‘7 j ' Tb, , fs (eT iNT Ti public, dé Is ror jp) sds Ad l to di Het}. 
J , dn . i, fj bedi itl 4 rit he fi j } fy sor / 
a 
‘J rf hij f / if L pite ef 
i : 


or thi purposes of this case. and as against the patente anc 
those interested under him. the statement must be ‘conclusively acl 
; 
mitted: to be true: and if. therefore. it 1s shown that either orm of 
the invention 1s anticipated, it follows from the patentee's own ac 
mission that the whole invention is anticipated If. the invention 
has bee made in one form. it does not, on th patentee s own 


showine. constitute a patentable ‘ifference to make it in anothe) 


form identical in principle and mode of operation with the first. 


woe 
— 


Is. there fore. imm iter i] w hie thie } the claims in eontroversy reter 
to the form shown in Figure 1, or in Figure 6; they are anticipated 


if either form be shown to have existed before. 


The Staite Lamp. 


This lamp, described in a British patent to William Edward 
Staite, in 1853 (Rec., pp. 1124 et seg.), contains all the essential 
elements of the Brush invention. with the exception{of the adjustable 


Stop. 


It has a solenoid whose coils are in the cireuit of the lamp. The 


Core of the solenoid is adapte L. iS 1t 1S drawn into the solenoid on 


in increase in the streneth of the current. to engage with one of the 
ecarbon-rods and thus separate t irbons. A float and spring are 
opposing a constant foree to this inward movement. and thus 


onerate to cause the carbons to approach as the current weakens 


In the form of lamp s/: in t lrawings, the clutch consists of 
: . clicl , » ath the re and forced 7 vacement 
a paw or chucK moving WI! i na rores Into ehyagemenl 
with the roughened face of thi irbon-holder or rod as the core 1s 


drawn into the solenoid but the patente SAVS that his preferred 


clevice is “a Friction clip, which is the electro-madcnet the core is 


the centre of the coll. clasps 


a 


pulled down by its attraction tor 


the rod hy.’ 


While this preferred form is not described in detail, enough 1s 
indicated to show that it must have been a device which substanti- 
ally surrounded the carbon-holder so as to “clasp” it. It was made 


to thus clasp the rod by the move ent of the core into the solenoid, 


anc its grasp on the rod was relaxed as the core, on the fall of the 


current. retired from the solenoid 


\< the core in entering the solenoid deseended vertically, its retro- 


‘current, Was effected by 


ak 


crade movement, on thie weakening 5) Tt 


means of a spring and a float which were always te nding to bear the 


core upward 
So well balanced were the opposing forces in this lamp that an 


adjustable stop to prevent undue elongation of the are was ap- 


— 


parently unnecessary ; but with the exception of this device the 
lamp seems to have had in substance all the other elements named 


in the Brush claims alleged to be infringed. 
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General Observations in Relation to the Alleged 
Anticipations. 


! ‘ i ; ~* 
\ most determined effort has be ade by the plaintiffs to rep 
resent Mr. Brush as the pioneer in are lighting ; and great emphasis 
is laid upon the tact that prio} LO tn late of the pate nt in suit are 
lighting had made but little progess, while in the few vears followin 
, j > | 

ant rant | I i ac iihp) Sie Cutt MLVitiCees 

On these tacts they urge, among ‘other things, that the patents 


; . | ’ ; 
defendants could not have econ 


_ 
“a 
one 
h 


and prio inventions Prove 
tained the invention of the Brush patent ; and on the same ground 
thi " Invoke the Court tO put it broad ina iia warl unted construction 


i.e 
(7) thy, ClLATTOS 


iu 


The argument has tl the fallacy Ol the usual post ho , proptei On 


ivument : ancl, WLOreOVeT, 1S wh rity at variance with the facts shown 


in the record 

. ‘oe : j } “ } > ’ 

ven if it were a fact that 1t was through Brush’s agency that 
the art took on a oreat impulse between the vears L878 and ISS3, it 
by no Teals follow ~ that this Wiis the result. even lili SMM 1 LIeCusuUre, 


of the particular invention which he sought to protect by the patent 


}/ fi 
, 


if CANNOT De claimed that Brush at Vi loped Aa new ty} (>| lamp 


iy 
' 


L\utomati lamps had Lye ql patented and hac been mace and Lise 


1 Some OT these the core oO} Lrmiature und the carbon-holder wer 


fastened together so as to move as one piece, as in the Archereau 
lamp of L857 (p. LO45 Others were provided with ‘ detach 
abl connections between the moving magnetic element, that served 
as a motor, awn thie ear! Oli wih) Ci) WAS TO be té cl forward as If con 


sumed Such constructions were the Serrin lamp French anc 
British patents, pp. 968-977, 928-936); the Staite lamp (British 


patents of 1855, pp. 1123-1131; the Slater & Watson lamps, and the 


Hayes lamp. 
it ctions Wiis the Satie a8 Lf 
to be fed forward in its holde: 


iit’ i lation of the core } 


Oo} t} ‘ system to the sole noid 
brush. mlopting the old 1) 
’ } rrancvement | forees 
distributed in opposition t ) 
of connection between thi 


tving 
tiie lamp in othe respects pel 
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deta habl connection 


big I 


Ws fie produce ia 


titi} 


hew prinecipl discove red Ol appl 
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ot construction. and which in 
— : 
whole no better than some of 

others. 
It was not with 


the ar 


new 


motor of lamp. TI 
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\s just shown. if was not n 


Lion betwee nh the macvnetic me 
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it new to use an ‘anpulat Cc 


is the plaintiffs insist. an annular cla 


on 
irms ; 
Even to bring 
which the solenoid and 


Lvili’? 


magnet, would not seem to Involve 


which the 
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et 
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Veityv. if any iav not In any 


details 
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good as 
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or cluteh into use in a lamp 


nse as the motor, such clamp 


| 


5 

4 | 
Bet. 
’ 
sit “ti 


ame whether the 


imp having an ordinary armature- 


invention: since the mode in 
carbon-rod, to grasp it or to 


power Came 


suite oF the art, (Litt claim that 


,seiii 


ai J, or that he is 
e deci 


entitled ta 


sect un his patent HOW th suit, 


’ 
, ’ 
especial merits ni DAs t heen adopted either by the make 2 
; 
' i 7 + + y 7 ’ 
thie lefendant Lit LE LLC! CONSULUCLOTS Lif bi pPUlise vive! 
i 1 +] i ’ 
some few years ago to electri ivghting and tire renerai Us OL the 


ie light arose from a combination of causes (julte disconnected with 

; ’ ; . 
Any supposed invention contained in the mechanical combinations 
which are the subject of this broversy 


rs " : * } ’ . , ; ’ 
he chief cdifheulties to be overcome in the way of the wenera 
use of the electne light lav m another direction hey related (] 
— , +) | 
to the machine which generates the current, an 2).to the method 
of distributing that current among the lamps to in maintained rom 


. ; 
“a Sil it ‘(PLL EC *) | supply 


" , 
lhe improvement In tae dynamo engine, especi Lity if the redue 


tion ot resistance. the re ly mamta i (ill 


y rendering it possible to 


; 


rent with PCO LILYS and without such an waste O} force 


’ 1 } 
the electric light too expensive for general use, and th 


the PieiLhis i 7 mirning 


LTE pS ih Series, now LTA Ve rsiatly used. 
whe rebyv a creat numb I of lamps CTL) be maint uned i} i Silierie 
circuit. were thy nventiol rie ender | the reneral mtroduction 
of elect Bois s | ssibli ; 

Mr. Pope testifies follo is | the effect of th iscovery of 
« series” lighting, so-called (p. 681 
Bh () WV hie vas thre system if burnine lami ps mm series 
nm The s T rs r Tiyst wt) wineed abroad and iT) this eountr’s 
\ it was first successfuil\ applied abroad towards the 
iter part ol IS7S. Its introduntion in this e untry s n t0 
eq mul | tim | pie fT e Tie ( Te cate 
113 Q. Did the dis rv or introduction of that system 
that is, burning in series in the 


sAme Circull have the effect oft 
— 
PC rensitiiv’ thre COMmMmeTrCaA! demand | 


- 
= 
—- 


ELITE DS, and why. 
shi ula that ettect happe! 


? + 


\ dtdhidd en pe gedaae Sf 4/ Asa d*e aime this (dodd Dade Pe aol hime (ij eles 
fric ar hinges, TO! the reason that it enabled it large number of 


hohts to be supplied from a common source of electric power 


and distributed at considerable distances therefrom. at the same 


he the necess — wiing & separate system iT 
conductors to « ich iamp, the enormous « \ pense ind inconven i nee 
; 
’ } ; ’ . . 
i which, tovether with suiting waste of power and diffi 
CuiT 1 18 Ve lint Ti T)] q*] | , DF hibited thy ise «pl 
Hy ; 
x " 
eXYCeETYT Viens BMeitthitae ’ 
: , 
| Tih reel ; 


7 ait he ht 
mps could be grouped 


imn Tee Twine 
nh a manutactuy establish 
? 
' i Tit ‘ Ti) lamps mn ti eTries SVSTeMn 
’ : | ; 
Ibis ON CC OSSAl if me i sich Inanner as te 
" ole { ’ ‘ i] i] ') || Zz ~ | } ite 
LF \V —f pT} = et i) ph 
4 | > ’ | . 
Phy ' . ; Ti} { ‘ 4 nmiine i™ we 
KI t to-c \ not espect due to the alleged inven 
} : j | 
et i Brush. but is cil riety | causes entirely diseon 
’ t ; ; } 
ected Trom his ecreq rention, and those causes com 
: , ; 
enced f DerTrTate a ier Litre rror too Dive date | tin application 
. ; : | 
by Mr. Brush for the o ithe patent in suit. In my opinion 
the Tt mA ISes ‘ | hirst Wn vements in dvnamo 
a 
, . 
CleCTI mAaAchKInes vhereb' rent of goreater steadiness Wis 
i? : ; : | : 
economically and certain) tained: and secondly, the introdne 
; , =z thy i ‘ | , : ' : = eo) | , 
Lon of met MES oF Ten ! i SerTles vhereby lenhts Sup 
piled with irrent by tL Sil ‘ ' ' TO! ould by distributed iti 
i : ' ¥ . ’ ' . 
lifferent parts of one bunlcdtip rin different buildings, or at fr 
tT int ir) t los ; .. ‘7 
Piae ' ILerViILisS 1} if stLres Phivaee hie *i? Fie ' i} ren sf | 
air ya f 7. on f lscrhd ; sacl inface ¢ tive inal +. ; 
. a°T i iy7 
y te ' > i . Fe i . a ; : 7. R lif > ‘ » : 
imp of the rush pa MOUINCATIONS and acdc 
: i 
5S. Was nnsuitab ror oe t Ll tse ind never | iS gone 
miimMe : ise 
e 
Vir. | ype testific 


j j 
f ; Zi ij fe) ‘ seen if ’ 
}? te / 7 7 / i fiesta % | 2, 
‘> y 
fj 2 . j j }, 7 IF ol ai 
si ’ ‘ 1 ' 
ithe yess if you answ vy, please explain the reason 
iy 
. £& j, F hy, , f ’ 
7 
: ; 
Whig ’ ,-* 
; Phe pritl Lyi re is | 
’ : 
, ' 
in the str 


| 
automatically re ruinte ifs 


deseribed. rite rfere W 


’ 
Jreat chance 
duced by one lamp, in 


emanner which I |] heretofore 

if other lamps i the Sitne 
Tt essaril interferes with all 
irr 


: the 
Uarities in the strength of the 


- 


its efforts to 
ith the acti 

circuit Hence nis ¢ ach lamp 
othe rs in the SAC SeTIeSs. the 


ive 


7 


1i4 


current Will 1nCcrease iti numbe Lil proportion | thre mpulare 
Ol tiie unber of lanips The variations 1 duced bv the move 
ments of anv one tia lp ives OCCHS! mm rol all the othe lamps I 
ittempt to adjust themselves to this variation and these. in lik 
manner, react (hpow the first launp thus producing such IMncessalt 
Huctuation in the current that if 1s impossibl for anv of thi 
umps to adjust themselves to if 
‘106 Q. Ts alamp constructed according to the specificat: 
' ‘ } 


. Fy ; j } : 
Hd Brush patent and of the form particularly shown in fic 


nres 1. 2 mil | thie sé of, and including devices for suspending thie 


same, such as are shown and referred to im said patent, a pret 
; j LLsnep), 7 val caprahl of (fst nies ring thre i" 4 quere sdve pits 
sal (fs sil ’ elect sé ‘isy'e lainp : If Vol nswer nevative ly. 


L. Jammy opinion «a lamp constructed according to thi 
ification and figures of the drawing named in the question 
cudsipiod p ssibly | Fo ter Fi ill thi, ye qeeere peepile of a / mtetical 
and suceesatiul taney 

a 6 msick rine thie eLLLP), mm thee hist place, with respect to.1ts 
Crp iu Lt Ot bye hie Oo} rate (| singly it) will ele etric eireult. its chara 
teristic and radical defect consists in the absence of any means 
for controlling the sudden movement of the core and movabl 
‘ lectr vle. ili COLSE (quence ol which the electrode, instead of bene 
fed forward 14 an intermittent advance movement, the SUCCESSLVE, 
steps Ol which ire almost unperceptible, ordinarily adivances by 
series of violent shocks or pulsations, oecurring at intervals of 
a minute or two, and frequently causing the light to wink or flicker 
Tina re spect to the rise of outrolling devices of this hind. the letmp 
of the porte yal arin TO yior to others which had long heen in wae at 
that date. mid whieh had attained «a piorked A qret or Copier 
cial SUCCOCRS 

* But the principal, and in fact almost the sole cause of the 
extended introduction of electric hghting during the past three 
or four years, has been the introduction of luprovements whereby 
a large number of lamps were made capable of being operated 
from a single generator and ina single eireuit. Until this was 
effected the application and use of the are light was necessarils 
confined to a very limited field 

25 Anothe r modification in mechanical construction which has 
much improved the operation of the arc lamp consists in the in 
terp sition of a lever, or its equivalent, bet ween the movable core 
or armature and the carbon holder, whereby the movement trans 
mitted to the carbon holder, although still proportionate to that 
of the core or armature, is actually considerably lessened. By 
this means the movements of the core and of the movable elec 
trode, while retaining the same ratio to each other, are made 
more accurately to conform to the variations of magnetic attraction 


— ee eS | ae 
4 


al Mr. 


in the solenoid and the variations in the resistance of the are re 
spectively Neither of these features are found in the lamp shown 


and described in the patent 


Weston testifies )) 1i4 


‘ts *2e / ; . P 7 
40) () Js i. a ji ’ Peet j ul opr thas j pPeera ait 
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‘ y ; : , , ‘ Putti 
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present day or of the date of the patent; if not, why not 2 
\ Ve. eur: af 78 h stud was not at the date of the iL then 
* In the first iD we, the lamp deseribed in the preate nt belonys 
to a class of lamps which never have been comme rcially successful, 
notwithstanding the fact that various attempts have been made. 
even within a very recent p riod, to introduce them 


“This class of lamps may be known as fixed 


3 


r adjustable 


stop lamps. In this type of lamp no attempt is made to secure a 
condition of equilibrium between the forces acting in the lamp; 
but, on the contrary, they are intended to operate so as to maintain 
an arc of predetermined length by the moving parts being brought 
into contact with some device which positively arrests their motion 
whi never the are has reac he dl this leneth This feature alone Is 
ver objectionable, as | have alread, pointed out. With the lemyp 
shown and deaerihed in the prt yt it emontdd ta pnpossthl lo obtain 
of light of suffer yt stead ee fo anawer comercial re (pierene pits: 


a 


if would hig Som ‘ireesi ety ried pees rlatine sie sia aertion. and such cf 


lamp sa ddee cnprable oy },, j Si me yrue Da cr. vy, othe ;" mors. only 
pode or then copptlad br ’ sie mit’ if would pacal frajfill this ye 
reerements af a ppeedaa (ifis a cessful lap 

41 () \\ hat is the nine reial demand Toor lain ps tw burn 


singly, or one in a circuit, as compared with the demand for lamps 
w he it the require ment is that seve ral should burn in cireult 
\. Very small indeed. According to my experience, proba 
bly not over one in a thousand are sold to burn singly. 
“32 Q. Is the lamp of the Brush patent adapted to burn in 


leaving out of consideration the 


series and to work succe ssfully 
fact that it has no shunt circuit 
\. It is not 
“33 Q. Are you acquainted with the construction and opera 
tion of the Brush commercial lamp of the present day ’ 
‘A. I am 
“34 Q. Does it differ maternally from the lamp of the Brush 
patent; if if does. will you mention some of the points nl which 
that difference consists ’ 
\. It does differ very materially from the lamp of the 
patent. Specific devices have been intr “luced to overcome diffi 
culties that I have already spoken of as arising in the use of the 
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current will increase iti numbe — proportion to the spuare 


of the number of lamps The variations produced by the move 


ments of anv one tamp vives occasion for all the other lamps [i 


: 


: ‘ . . , 
attempt to acljust themselves to this variation: and these, in lik 
manner, react upon the first lamp thus producing such incessant 


Huctuation in the current that if 1s impossible for anv of the 


lamps to adjust thems lves to it 


y / 


ies 10; (). Js ‘i fednsey? COMA TI feds ia cedi) ‘j fe thi, specification 
° , } ’ . — : Z 
(iy wid Brush }) (epi rit of the torm particularly shown In fie. 
; 


ures 1. 2 and 3 thereof, and including devices for suspending the 


, , . 
sare. such Aas are shown and reterred to 1 sald patent, if pret fi 


cally svceesstiiul laanp, and eapabl or (ssi ere rend thie i"¢ quare side pit 
. " f ; . ° ’ 
yradays or an electri ire ttnep If you answe1 nevatively, 


please state the reasons wl 

~A Tin wy Opinion “vs hamp ronstructed according fo the 
3p) eiftcation and fliegen sof thie drawing yenned in the question 
cannot p ssibly he pide to fulfill the re 7d penta of a practical 
anal aude ssful , np 

‘Considering the lamp, im the first place, with respect to its 
Ci} iu ty of Lye ie Op rate 7 sinoly Mk au electric circuit, its charac 
teristic and radical defe CT CONSISTS 10 the absence of any ens 
for controlling the sudden movement of the core and movable 
electrode, Ll) coOnseq ie nee ol which the electrode, instead of being 
fed forward by an intermittent advance movement, the successive 
steps of which are almost unperceptible, ordinarily advances by 
series of violent shocks or pulsations, occurring at intervals of 
a minute or two, and frequently causing the light to wink or flicker 
Tn ve Sp otto the vse of cont ‘olling devices of this hind. thie limp 
of the patent was inferior to others which had long been in use ut 
thet date. and which had attained amarked de rer of commer 
cial SUCCCRS 

* But the principal, and in fact almost the sole cause of the 
extended introduction of electric lighting during the past three 
or four years, has been the introduction of nmprovements whereby 
a large number of lamps were made capabl: of being operated 
from cf sinegle (Jere rator and ay (f single errowil. Until this Wiis 
effected the application and use of the are light was necessaril\ 
confined to a ve ry limited field 

‘* Another modification in mechanical construction which has 
much improved the operation of the arc lamp consists in the in 
terposition of a lever, or its equivalent, between the movable core 
or armature and the carbon holder, whereby the movement trans 
mitted to the carbon holder, although still proportionate to that 
of the core or armature, is actually considerably lessened. By 
this means the movements of the core and of the movable elec 
trode, while retaining the same ratio to each other, are made 
more accurately to conform to the variations of magnetic attraction 


eg 
oe] 


Mr. 
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in the solenoid and the variations in the resistance of the are re- 
spectively. Neither of these features are found in the lamp shown 
and deseribed in the patent 


Weston testifies (p. (74 


‘* 30 () Is a haup constructed and ope rating vecording fo the 
sper ification ana drawings of the Brosh potent adpted to fulfill 
thre ie qeeere rents of a eA reially ares safe lamp, eithe 7" of the 
prese yet day or of the date of the potent; if not. why not ? 

“<A. No, sir: it ia not, and waa not at the dat of the p went. 

‘In the first place, the lamp described in the patent belongs 
toa class of lamps which never have been commercially successful, 
notwithstanding the fact that various attempts have been made, 
even within a very recent period, to introduce them 

“ This class of lamps may be known as fixed or adjustable 
stop lamps. In this type of lamp no attempt is made to secure a 
condition of equilibrium between the forces acting in the lamp; 
but, on the contrary, they are intended to operate so as to maintain 
an arc of predetermined length by the moving parts being brought 
into contact with some device which positively arrests their motion 
whenever the arc has reached this length. This feature alone is 
very objectionable, as I have already pointed out. With the lamp 
shown and de serihed pn the pus nt it erontdd ta impossible lo obtain 
of light of suffier yt steadiness to anawer commercial re quere prevta: 


if mould br low rye ula and be pad*e presen dia sf action. ond such a 


lamp ia epee pahl on bn ese ti vy “we yee fs “n othe ,° words. andy 
(pide of them could hy, Peds Te in mit: it would piel frapill this i, 
quirements ofa Coassediie red iy vif esafirvl hap 


ye $1 \) What is the « minercia! demand lor lamps to burn 
singly, or one in a circuit, as compared with the demand for lamps 


where the requirement is that several should burn in cireuit ? 


A. Very small indeed. According to my experience, proba 
bly not over one in a thousand are sold to burn singly. 

“32 Q. Is the lamp of the Brush patent adapted to burn in 
series and to work successfully, leaving out of consideration the 
fact that it has no shunt crcuit 

‘A. It is not 

“ 33 (). Are you acqu unt 7 with the construction anil opera 
tion of the Brush comme 

“A. I am. 

“ 34 \) Does it differ mats rially from the lamp of the Brush 


il lamp of the present day 


patent; if it does, will you mention some of the points in which 


that difference consists ’ 
\ It does cliffer vers materialls from the lamp of the 
patent. Specific devices have been intr <luced to overcome diffi 


culties that I have already spoken of as arising in the use of the 


. ’ ? 
lmtp Of the patent und oLner essential ana lmnportarnut changes 


reve by (Ti made which nave radu ally chan rect Live Ti} vl ol Opera 


von of the commere il lamp, when ¢ mpared with the Lith] i 
thie pare’ In thre first place, thre dash pot has heen introduced 
| chec] thie LOO Ss cite! rire ruin movernent r the Core With 
this acdcition thy perati moTf Tire ainp isveryv mate rially chang 7 
and it 1 y bec rie ssibl tO secure i balance Ol Torees in the 
lamp. and that without the lise iT The Stop In othe words 
with this addition, thi peration ol th lamp is SO maternal 
modified that it may now lye Dut wt another class of lamps 


“Tl refer to that class of LALIT ps of which mune Is an example, 


ana im whe l the movable parts Lie capabl I MSSUTIIILE Of pos 
tion f equilibrium, but are still free to move in either direction 
li} resp nse to any variation li thre Lek neth of the current if 
thre CoO mie reial lamp the re is also # clash pot lll the rod which 


tencds very materially tO ste uly the action of the lamp yy con 
pensating to a larve extent fon funn irregularities in othe parts 
of the feed-controlling mechanism The relation of the cluteh t 
thie COre has ALSO ly eh vers mints rially changed Lt) the Brush 
commercial lamp by the introduction of links and levers, which 
rence tine lamp I huch bho Sensitive, ana much rire r'¢ vrulal 
in 178 actiol The lamp Is tho what Trhit be termed fl slow feed 
lamp, and the dash }) tin the 1 lis the equivale nti result of 
the vear movement in someofthe earher forms of lamps thie 


downward movement of the rod be le retarded in both eases Tor 


—> 


substantially the same purpose, V1Z., to secure creater delicacs 


feed 


Prof. Cross made certain « xperiments tnten led to show that the 
lamp cov// burn without the dash-pot. The defendant's experiments 
tend to show the contrary of this statement; but admitting, for the 
sake of argument, that Prof. Cross succeeded in maintaining a fair 
are with the lamp for a few minutes, or even an hour or two, this re- 
sult Wis ine LO careful manipulations ind peculiar conditions. 

That the defendants’ witnesses are right is shown by the 
fact that in not a single instance has the Brush lamp ever been 
sold fo; practi il uses without the addition of the dash-pot. The 
sale of the original lamp to the Franklin Institute Ohe of the only 
two evel made like the patent) cannot be deemed Hii) exception to 
this, as that was merely a purchase to add to the philosophical and 
experimental apparatus of the institution. 


Even the few lamps that were first sold with the dash-pot, and 


b 
' 


without the subseque nt modincations, were taken back by the Brush 
Company and the ' series oe roy) established. 

Not only Wis LO lamp evel sold fo! use without il dash-pot, but 
the single dash-pot was superseded by the form of lamp having the 
double dash-pot and the subsequent modifications which appear in 
the Exhibit “ Brash No. 2 Standard Lamp ” (p. 139). 

As to the Importance which thy company attributed to the dash 
pot, See ther letter to Kdgerton }) LO72 , (It will he remembered 
that the name of the complaiant company was then the “ Tele- 
graph Supply Company 

The defendants witnesses say that the Brush lamp of the orly- 
nal patent the * stop lam) | has the same defects as former stop 
lamps. The feed is “ jerky,’ and no better than Slater & Watson, 
or othe prior lamps of the same kind, and that the addition of the 
dash-pot, Ais a member of the « ombinations, Is hecessary in order to 
secure a sufficiently good result for general commercial purposes. 
The letter referred to, written when it was attempting to intro- 


luce the lamp, corroborates this statement 


CLEVELAND. Ouro. Nov. 19. 1879 
‘N if kK DGERTON. er 


‘ Philadelphia, Pa 


Dear Sik--Yours of 14th received We note what you say regard- 
ing the head-light lamp There should be no jerking in this lamp—less 
than any other we idge, theretor that vou have not placed glycerine in 
the epaneien dash pot i ait poppet ' irbon holder This should be done te 
stead) the feed of the carbons Put i! enough glycerine “<> that w hie r) the 

. 7 ; > : s 7 . ) ‘ : 77 : 
piston . Own to tiie me P i t rol ihe rivcerine Wilt Come tip) ee yei 
with the reservoir al - * 


[t is immaterial whether the dash-pot was an invention subse- 
quent to the Brush pate nt or not it goes into the combination iis 
a new element; whether of itself it was new or old. 

As a matter of fact it was in existence, though not extensively 
used, before the Brush patent. The Hayes lamp and the foreign 

srowning lamp seem to be the only. prior instances of the employ- 


’ 


ment, and the latter was scarcely known in this country. 


Another important circumstance to be noted in connection with 
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the claim that the invention shown in the Brush patent hes at the 
foundation of the subsequent development in the art of are lighting, 
is that the “clutch ” feed, so-called, has not been venerally adopt d 
in electric are lamps. 

—— vjority of thi principal manufae upers of electric are lamps 


fi,y j A #/ j .j i/ 7 / ] NN mor | 
‘% tii ; j ‘f ‘fy ’ if se si Biz, pete sadd "st ineres fi wie sf (tiller: si A, i dtd 


i / 


’ 


of feed Most ot thr in usec the clock work Or §wgea;r feed Si)- 
ealled. of which the Serrin lamp and other lamps of a date lone 
anterior to Brush s patent afford examples. 

Thus, it appears that Brush’s feed does not even belong to a type of 
feed which has supersed: 7 (>) Prove Lye tter than others Stockh y. 
p. 156, Qs. 55 and 56). 

The gear-feed lamps are sold to-day in the market for the same 
price as the elutch-feed lamps, VIZ. S60 or S65. Weston. p. > 1 ¥ 


Q. 13 


[t appears from the foregoing 


’ 


|. That the combinations set forth in the claims of the Brush 
patent in cispute are ineffectual to produce a lamp suitable for 
general use, without the addition of at least one other member to 
those combinations. VIZ. il dash port 
2. That, even after the addition of the dash-pot, the origina 
lamp of the patent was so defective tbat further ch inves had to be 
made to aclapt it to series hehting. and by the inte rposition of levei 
connections to improve the action of the clutch before it went into 
veneral use. 

3. That the form of feed, viz., the clamp or clutch-feed shown in 
the Brush lamp, was by no means either the first or the only 
successful form of feed for are lamps. Other forms, notably the old 
gear-feed of which the Serrin lamp affords an example, are equally 
good, and down to the closing of the record were used by more of 
the principal makers of lamps than the clutech-feed 

|. That, in view of the foregoing facts, the claim that Brush 
‘solved the problem of ele tric lvhting by Leas of the com bina- 
tions which are the subject of controversy in this suit, is wholly 


without foundation. 


pec 


the 


pea 
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Again, great effort has been made by the plaintiffs to make it ap- 


r that they are entitled to th special consideration of the Court 


“pe 


ause Brush invented an “ equi/ibrinm” lamp, as contrasted with 


‘ stop ~ lamps that had preceded. 


To this the answer is threefold 


(1) If it were a fact that the Brush lamp was a true equili- 
brium lamp it would be immaterial ; as the patent contains no 
claims that aim to protect such a feature of construction. 

(2) Equilibrium lamps were known before Brush’s inven- 
tion. The Staite-lamp Ree » Pp. 1124) was such a One, the core 
of the solenoid being measurably balanced between the oppos- 
ing forces of the magnetic attraction, tending to pull it down, 
and the upward push of the spring and the float; by reason 
whereof a stop, to limit the movement of the core, was unneces- 
sary. 

(3) In fact, the lamp of the Brush patent is not an equili- 
brium lamp, but a stop lamp. 

The specification is-explicit, that “the adjustable stop D is 
fixed so that it shall arrest the lifting of the rod B when the car- 
}, iis ke fr tre su picr ntly ‘Ep trated from ‘ ich other.” 

There seems no doubt that the patentee assumed that this 
stop was to determine the working length of the arce—in other 
words, that the stop was to come into action with each magnetic 
impulse drawing the core into the solenoid. That makes the 


lamp A stop lamp. 


14) 


Infringement. 


: | 
Hiri { 5 t I I Lins! two torms o} ehtLiy mad ma 
: 
} ¥ . . i P 
sold by the defendant lhe first form 1s that shown in the Eexhibi 


marked “ Defendants’ Electric Lamp: the second in the Exhibit 


Defendants’ New Electric Lamp Both forms of lamp wer 


In order to present the position of the appellees in this behalf as 


| 


ly and intelligibly as possible, is will be convenient to summa 


pDriel 

. : | ° Fe ; 1] . 

VAL then Conte nrion ‘is tO rive ~ ‘Op (>) rash) ~ alleged Inve ntion 
: : ¥ 

without unnecessary r petition Of the arguments DY W ich they hav 

endeavored to support that contention in the previous parts of this 


bret, 


7 

7 i ’ : } ° . 

Brushs lamp, as shown in Fig. 1 of his patent, consists of a 
: lyay ’ r) 7 $i : . . ry} yf all 7 ; | icc" ' | 
("Oot PETLELL TOOT | eit it) mwWitht? Coit iit sais, Lil (?i Wilt ' ure UeCEessit \ t? 

’ , : 
ts practica peration Lb solenoid Lt eore ’ irbon-holder, a 
4 oe ’ 
clamp surrounding the carbon-holder and independent of thi x 
| , -? ’ ’ ] , | 
litte vt t to bile COTE L roor to Lire st Tine | oh iT | thie ( i] } 
af ; i 
und bh adjustable stop »uarrest tts upward mov t 
i] 
Phes 1) LS OM i rT is / midca\s ié¢* ¢ pif Is nite) ute i\ lL iWwiil ;? 
i i . 

i] . | } : 
or aliowedc Les ha as the current fluctuates in ti SOrehold Uh 
} } : " 
litte} Vill i - ~ Pts i] ’ rity } il } bi ai if it ho) T ihe rife . Facet ¢ — 
7} ' *} »7 ’ ley | ; ) ; | ' } 
itil ' | } ': ' ptr / Liie ‘ Ltiii 1itt \ i | Lie * ! eh rst Liits 
+} | ’ mT} ‘ | +] ' i 
rie ¢ } 1) i | DOLTICIS ri¢ ' "7. ! | tt) itts i ii) mn rod to 

* i] 4 ' 
eth l wl t] re descends the floor or fixed stop untilts 
a ’ | 
Live ‘ i] i?) iil T] nbinds i 7 ; \\ ™ tive revel T<) slip throug) } 
} 

minute distance betore the Lm 3 avain tilted and ule to arrest 
the r OT1LO] 


, ; ; 7 ; . ‘ rf > 
i ae nows the same elements combined. with cerTrtaln formal 


. 


differences, in essentially the same way, except that the lifter in Fig 


+ 


> & 


zy 


> 
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f does not tilt the clamp to make it bind, but that is done by a 


separate spring. 
Fig. (3 7" completely anticip 17 hy the W hite lamp Sere? diavram. 


2d p. after p. 1146 of Record). The only difference between the 


> “4 a I, : } a ' : : 
vo 18 that th re iS ii Hlexibl Ciainti and pulley connection he- 


tween the core and the lifting rod in White and a rigid connection 


By , Leh “wan “ 
ith POTUST, WHICH IS LIIMALe! 


rial lif 1s hy u llees conten | the reissue 
annot be sustained on the difference between Fig. 1 and 6. that is 
end of the case and the question of infringement need not be 


— : 
‘OnNSICIeCTeCC, 


|! thi litte rence r tween I 


—y 
remem a 
ae 
. 
— 
co 
— 
—e 


he eonsidered iis 


OnStILULING A Se paral Invention, then we Say that such invention 


involves no patentable novelty, but merely mechanical skill,in view of 


the prior state of the art, especially as the same ts illustrated by the 


Slater & Watson patents lrench patent to Slater & Watson, hig. 5. 


Rec. to face }). Lil] the Staite patent Rec.. jp). L124. ef SEC]. 5 
description of apparatus therein contained and paragraph p. 1125, 
pposite fol. LSO9). the White lamp the Saladin elutch. and. 


course, the Hayes lamp 


if however. pate an styl ‘ ’ iti he asserted iT) respect tO 
Dbrush’'s lamp, then it consists in the special form and arrangement 
of, parts in Brush that distinguish it from the forms shown in the 


ibove enumerat d patents Abit ST ictures and the others shown it} 


the priol state of the art as set 1 rth in the R ‘ord 


What are those cdiffere: 


Compare Brush with the Slater & Watson French Patent. Fig. 5 


-? 
Ree , }) 111] In Slate) iN \\ LtTSOD sete description, p. L115. of 


certified copy patent) a lifter is attached to the armature K by , 


. oe ; i : ’ : 
pivot | connection. Chis uiiter | "s i forked end. which. when tne 
lifter is raised « hgeages W ith asplit annular clamp surrounding the 


rod, which clamp is independent of the lifter and tl 


ne Core The 
ifter, as it rises, first brings the two parts of the clamp together 


ind makes it bite the ecarbon-holder. and then Ifts clamp and car- 


bon-holdet together until the current weakens, when it loosens the 


| } 
pit | | lamp, and the carbon 1) mete i LLU DS In othe words. 


un motor of thre hitter is an armature instead of a core 


’ The lifter sists of pieces pivoted together, instead of 


1) sSiater <A \\ LESOn thr clamp SUPrrOUL Ee the rod Or Cialr- 


but is not the symmetrical ring shape of Brush 


lf ' . ; eo That thy, clamp in this form bites -by closing like 
hy ingular lm pinererme nt, as does bi ush s ; hut th 

j j ; vles , hal d j, 

| 1) Slater & Wats patent - e tirst form Slater A 


Watson lamp, KMoglish patent, Fig to face p L LOO), 
If, therefore, Brush can claim as an invention an independent 
imp. which Is actuated by a lift ittached to the core, he cannot 
broadly. as that device is shown in Slater & Watson; but he 
enn only claim it when the lifter is (1 attached to a core and not to 
Whe! ib Is a ~ bent pec and nota hinged 
und (3) when the clamp is the sh Ly of a UL pnetrical rind in- 


stead of some othe Shiape 

| etait tye sac in passing that b) ish s pte ni dos Ss not claim novV- 
eltv in re = et to thes particulars, it is much broader in its Scope, 
and cannot, it is submitted, be made to rest on these particulars in 
its present form: but assuming for the purposes of argument that it 
Cul 1) places Upon th is eround. then the posi tion ‘ yf t he defendant ~ > 
on the question of infringement, is, in general, this 

|. In neither form of the defendant's lamp is the lifter attached 
to a core, but in both to an armature. 

2. In both forms of the defendants’ lamp the lifter does not 
consist of a single bent piece, but of a number of pivoted pieces. 

>. In both forms of the defendants’ lamp the clamp is not a 
symmetrical ring, forming in operation a lever having two short 
arms of substantially the Same length, but is a lever with one long 
arm-——a difference in shape vi ry important in the operation of the 
clamp. 

1. Neither of the defendants’ lamps has the adjustable stop of 


Brush patent. 
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Do. Regarding the lamps as entire structures, the Brush lamp is, 


properly speaking, a “stop” lamp, which is manifest from the mere 


reading of the patent, In the form shown im th patent the are 


in 
i 


' 


limited by the adjustable stop, and in operation the carbon-holder 


continually jumps against the stop, making such a jerky light that, 


it} its patented form, the lamp Vi is only used in atew instances una 
was worthiess for commercial! Purposes It Can ONLY WOTK DFrActTICaAlL\ 
3 : a 
: -’ as 4 : ae ; 

when this jerkiness is cured DY lash pot, which cts as a cushion 
’ al . . . | . 
iO) ThakKeé its morion more eCrastti 

The defendants lamps ir properly * equilibrium lamps in 


which there Is such } balance: of torces acting upon the clamp that 


it permits the carbon-rod to sip through by a seri 


‘S of relaxations 


of Ship) So minute and i rapid ind CiLs\ that the rod descends 
evenly and without jerks 
f 
These propositions, and the evidence by which they are sup- 
ported, Tits be examined more ii detail. 
i RsT. Neither of th j hi wt tats ta de has th, ‘ roid and « iF 
on the et, nah }) then ik” thiid] eq’ ] he yf thie iM, for. 


\. As ro rae Exarerr Derexnpants Evecrric Laue 
Concerning this lamp, Mr. Pope,one of the defendants’ experts, 
testifies as follows : 


(Reference Is made to pp HSs2 et oO. of the Record. ) 

“ The electro-magnet and armature in defendants’ electric 
‘lamp are of a peculiar construction, which is obviously in- 
“ tended to combine the advantages of the solenoid and core 
. and of the ordinary electro magnet. and. at the Sane time, 
‘to avoid the inconveniences of each. The advantage of the 
‘ solenoid over the ordinary electro-magnet consists in the 
‘ greater range of movement which it is possible to give the 
‘moving partsunder the influence of currents of given 


‘strength. Its disadvantage consists in the fact that a much 
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lal rel Col and vrrentel consumption ot electrical energy = 
Pours d to pro ice a given mechanical ( Hect. The CON - 
verse of this is true of the ordinary electro-magnet and 
irmature in which Lb eeiveii file chanical force iS produced by 
comparatiy iy sm Ut expenditure of electrical energy, but at 
the same time the effective range of movement of the arma 
ture Is COM FT Lrative ly S17) ull. In an electric lamp it is cif 

sirable, as 1 have heretofore stated, that the maynetic for 

acting in a direction opposite to that of gravity should b 


} | } 
as nearly as p ssible uniform throughout the entire range o 


_ 


‘ 


: . | , 4 | 
movement, and this condition 1s more heart fulfilled »' 


‘the use of the solenoid than by the use of the ordinary 
‘ electro-magnet and armature. In defendants’ electric lamp 


« : } ’ . . ’ 
‘the eores of the electro macnet are tubular. and evlindrical 


projections of soft iron are attached to the armature, which 
enter into the central Op ning of the tubular cores, but 
without touching them. The result produced by this or- 
(ADIZATION Is that the Intensibs of the magnetic field in- 
Creases Very slowly as tlie armature moves towards the 
poles of the magnet ; and in consequence of the armature 
beige thus moved through a nearly uniform field, 
the attractive fore increases but comparatively 
little Ll} proportion to the distance \“ hich the armature 
moves ; the effect being substantially the same as if the 
armature of iLli ¢ lectro-magnet were made to approach its 
poles ata very obliqui angle This organization acts upon 


7 principle wholly unlike that of the solenoid. inasmuch as 


‘the movable armature ts wholly without the coil when it 


commences to move toward the tubular core : while in the 
case of the solenoid the core occupies more than one half of 
the leneth of thie opening within the Coll V hen in Its normal! 


position of rest. The action of the eletro-magnet and 


‘armature of defendants’ electric lamp 1S precisely the same 


: 
- 


‘as that of the ordinary electro-maguet and armature, except 


that the Thacher’ lie tic foree increases ata much slower rate as 


the armature moves forward. I know of no instance of an 


‘ electro-magnet and armature like that in defendants’ new 


lamp having been used in a machine of any kind as .an 


; equivalent for the solenoid and movable Core for the pur- 


pose of obtaining thie results of which | have spoken ata 


date prior to that of complainant’s patent. 
‘115 Q. Are the differences which you have mentioned be- 


‘tween the solenoid and core of the patent and the magnet 


‘and armature ofthe Exhibit Lamp substantial and material ? 


~ 


a 


a 


(He 
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‘A. In my opinion they are. Two important advantages 
“are gained by the employment of this organization instead 
‘of the solenoid and core. First, the coil is very much 


> 
° 


smalle and offers much less resistance to the current, there- 


by effecting a material economy in the consumption of elec- 


‘tric energy, and the weight or mertia of the armature is far 


less than that of the solenoid core by reason of which its 


‘movements are more easily controlled. Second, the field 


‘through which the armature moves is more uniform than 


‘that of the solenoid through which the core moves: and 


° 


‘ hence, in the operation of the lamp, the equilibrium bet ween 


' gravity and the antagonistic magnetic force 1s more easily 


> 


‘ maintained. 


c L116 (). Dividing mavnets into two classes, solenoids and 


‘armature magnets, to which class would belong the magnet 


‘yn the said Exhibit Lamp ? 


‘A. To the latter class, unquestionably 


Rec., pp. 682, 683. 


127 Q. Since your last examination have you made some 


‘experiments with a magnet and armature, such as is con- 


‘tained in ‘ Complainants Exhibit Defendants’ Electric 


Lamp, and also with a solenoid and core, such as is shown 


‘in the Brush patent ; and will you produce a drawing to 


‘ which you refer to illustrate the results of your experl- 


* ments 7? 


‘A. I have made a number of experiments and tests for 


‘the purpose of comparing the action of the solenoid and 


‘ movable core, such as is shown in the Brush patent, with 


‘that of the electro-magnet and armature of Defendants’ 


Electric Lamp, and I now produce a sheet of drawings illus- 


“ trating certain -of these experiments. 


7 


l 


+s 


++ 


‘ Drawings offered in evidence by defendant's counsel, 
‘and marked ‘ Defendants’ Exhibit Pope's sketch of 
‘experiments of this date, Sept. 14th, 1882." J. A. R., 
‘* Examiner. 

‘e follows diagram marked p. 1099, after p. 688 of Record). 
“128 Q. Taking the magnets in ‘Complainants’ Exhibit 
Defendants’ Electric Lamp,’ is it the coils of wire surround- 
ing the hollow iron cylinders, or is it the hollow iron cylin- 


‘ders which attract the armature, and by what experiment 


do you demonstrate the conclusion, and in your answer 


‘ please refer to your sketch, in explanation of your answer? 


see 
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A. In the lamp referred to, the attractive force which 


moves the armature is exerted wholly by the hollow Iron 


evlinde and not at oul Dy the cirect attraction of the sole- 
soil QO] eo. This WilS rt monstraute by ~ vera! Lift rent 
experiments, one ol the most conclusive being that made 
Vi ith the ipparatus shown ill hour H of the « <bibit lrawing. 
This appa itus consisted of a pal of tubular iron cores 
taken Irom & lamp precise ly similar to Defendants klectrie 
Lamp, from which the coils were r moved, and in place 
thereof a sinvle coil or solenoid was made to enve lop the 
transverse connecting bay =) yoke ot soft row uniting the 
tubulat COTCS The Arrangement 1s shown in igure {> (' ¢° 
being the tubular cores (represented in section) Y the con 
necting yoke of soft iron, H the solenoid or coil, and A th 
armature with Its eviindrical projections fm tt, lnasmuch AS 
the attraction, if any, exerted by the solenoid in this case. 
is at right angles to the direction of movement of the arma 
ture, it is obvious that anh movement of the latter could 
not be due to the attractive force exerted by the solenoid 
H. The attractive force acting Upon the armature A. and 
its projections « a, was nevertheless found to le of pre- 
ciselv the same character In every respect, and not percept- 
ibly different in degree, from that observed when the coils 
were arranged in the usual manner Upon the tubes C C 

thus showing that the action 1s due solely to the magnetism 
deve lope din the iron bv the sol noid. and not to the di 

rect attractive force of thr latter. Lnothe experiment, 
mack with a hollow SOL noid. ana another similas solenoid 
having an iron tube of its own length within. it which was 
open at both ends, showed that a nearly uniform field of 
attraction extended throughout the hollow within the first 
solenoid, and was present in ever, part of its length; while 
the field of attraction of the other svlenoid was concen- 
trated in the vicinity of the extreme ends of the tube, and 


no field of attraction existed within the tube with the ex- 


c*4 ption Ot if very “—7)) ri] list mnce at its extre ne ends . R, e. 


pp. OHSU te BYO 


further on this point testimony of this witness, questidns 


129 to 149 inelusive. Rec.. 1d) OSM) to OY4. 


- - amas 


Bb. As Tro Derenpant’s Exurerr New Exectric Lamp. 


’ 


/ The operation of this lamp, which is an improvement upon the 
Exhibit Defendants’ Electric Lamp, is thus described by Mr. Pope 


(Ree.. ». HOS 


"Sv (). Please look at Complainants Exhibit ‘ Defendant ~ 
= “New Lamp and describe the operation of the magnet and 
“movable armature ther in, and illustrate the same by it 

“ drawing ? 
“ A. I have here a drawing of the working portions of the 
“lamp by which the carbon holder is moved, the parts repre- 


| ‘ 


‘explanation. Referring to the drawing, M and M’ represent 


sented being of their actual size, to which I will refer in m1 


‘ “the exterior of the evlindrical coils of the electro-magnet. 
“'The poles of the magnet are represented at 7 and s, these 
‘ being the faces of the stationary soft iron cores within the 
“cous, which are secured to the soft tron yoke or back arma- 
“ture m, passing through the axes of the cores as indicated 
‘by dotted lines. The electro-magnet thus constructed is 
‘**‘ mounted upon a frame A. in such a position that the centre 
' “of one pole x, which for the purpose of explanation I will 
. “assume to be the north le, is situated in the Same vertical 
5 plane with the axis of the s uth pole directly beneath it. 
‘The armature D, is of rectangular cross section, and its 


‘ breadth is the same o1 


— 


early the same as the diameter of 
‘the poles of the electro-m prnet, while its lenyth Is equal to 


‘the distance between the centres of the poles, plus twice 


: 


K ‘their radius. The armature D is supported longitudinally 


‘in a vertical plane paral el toa plane passing through the 
‘faces of the poles, and very near to, but not touching them. 
“'The normal position of the armature in its vertical plane 1s 
“shown in the drawing, its lower end being a considerable 

“distance below the south or lower pole of the magnet, while 

‘its upper end is very nearly in the same horizontal plane 
~ “with the lowest point of the periphery of the north or upper 
| “pole. The armature D is supported by two flexible bars, 


‘straps or springs b, B, one of which is secured to the top 


‘‘and the other to the bottom thereof, while the opposite ends 
‘‘of the same are fixed to a stationary bracket or support C 
“upon the frame A. The action of this electro-magnet upon 
‘its armature is as follows When an electric current tra- 
‘ 


verses the helices or coils M, M,the soft iron within 
“them becomes a magnet, having its north pole at , and its 


6h it . ‘ 
i, a ety ' 
I i a ee é ie ‘ 
2 ne a eA ARN on RN 


se pce gg 


nt! pole if the armature D at the same time becomes 
ignetic mainly by the inductive action of the south pole s 


. ' _ : : | . 
and owing to the position of thi south pore with referenc 


, } a | . 
to it, it being nearly opposite the middle of the length 
} a rh ris Live latte) becomes ‘i macnet having 
} ’ i +i 
riires Leni ~ ‘i is Rae poi ‘iT ene yn) ‘il a and ct nHortyn 
rate / noor | i] tS nl ictie inasmuch rt the law ot rriiit? 
, *} } } 
eq] action is That uniike potes attract each other. the uppel 
i . | ¢ " : 4% “4 t | " | 
pai OL tile irmature 1s adrawh towards iit nort L por 
of the electro-magnet his foree is exerted in a direction 


parallel tO a line a iwn from the pol of thre macvnet to the 
pole of the armature, which is represented with approxi 

mate ace UPacy by the clotted line il} thie drawing ; that 
Is tO Siy, in lirection mone nearly parallel tO a line JO - 
neg the pol Ss of tlle magnet than tO a line perp nilicular 
thereto. The flexible bars or springs B B permit the 
armature D to move freely in the direction of its length 
within the limits Ol distance HeEcessiaLy for the operation of 
the lamp, while at the same time they prevent it from ap 

proaching the poles of the macnet. Thus the armature 1s 
tree to re spond tO the Action ot the vertical COMMponhe nt of 
the magnetic force, but not to that of its horizontal com- 
pone nt Hence thre resultant motion is nearly parallel tO uv 
lin joing the poles of the electro-magnet, although it is 
it} fact L CcUryVe which iS ii are of a eirele the centre of 


which 1s approximately comeident with the point of attach 


; ’ 


ment of the th xible bar I} to the frame at #. The WmwmwvneYr ih’ 


which the armature is mounted upon the spring BB, with 


reference to the vertical! position of the « lectro-magnet has 
the effect of causing a gradual increase in the horizontal 
distanee between the respective poles of the armature and 
the magnet in the ratio of the diminution of the vertical! 
distance betwee I) them is the armature moves, and hence 
this manner of mounting the armature and controlling Its 
movement with reference LO thre electro-magnet causes the 
action of the latter upon the former to be much more nearly 
uniform throughout it considerable range of movement than 


it is possible to obtain by means of any other organization 


i known to me. 


Drawing referred to faces p. 669; Rec.. pp. 668, 669. 


to 


129 


As to the difference betwee i this levice and Brush's solenoid and 


“ore Mr. Pope Says: 


~ 


‘* The movable armature in defendants’ new lamp, the 
‘* construction and operation of which I have described in 
my answer to question 89, moves under the action of a con- 
“ stant magnetic force throughout its range of movement: 
‘while the movable core, described and shown in the Brush 
‘** patent, is drawn into the solenoid by the attractive force of 
‘its magnetism, which within the range of movement of the 
‘core between its limiting stops isa constantly increasing 
“ force as the core Moves upwards, while the o Posing force 
‘ of gravity is constant; hence, in the Brush apparatus one of 
‘the antagonistic forces acting upon the movable carbon is 
, variable. while the othe r is constant. and for that renson it 
is more difficult to maintain the condition of equilibrium 
‘ between them which is essential to the most perfect regula- 
‘tion of the are, | regara this as ii substantial difterence 
‘ between the two organizations, inasmuch as a different re- 
ry sult Is obtained, and this by reason of the difference in the 
* construction and mode of operation of the two devices.” 


Rec., p. 717, Re-d. Q. 216. 


And he testifies that at the date of Weston’s patent his peculiar 
armature and magnet were new, and not, therefore, a known substi- 
tute or equivalent for Brush’s solenoid and core. 


Rec.. }) 670. (). ty) 


This testimony is corroborated by Mr. Qaimby (Ree., p. 742, Q. 


11), and Mr. Weston (Ree., p. 779, Q. 53; p. 822, Re-d. Q. 273). 


In answer to this the appellants, in substance, contend 

1. That the form of hollow-legged magnet shown in Exhilnt De- 
fendants’ Lamp, and the peculiar arrangement of magnet and arma- 
ture in Defendant’s Exhibit New Electric Lamp were old, and mere 
equivalents for Brush’s solenoid ind core. 

The reply to this is : 

(1) The proof does not sustain the allegation. Appellants rely 


on the English Hjorth patent (Rec., p. 985) for a rotary engine, to 
show the hollow-legged magnet, but the specification failed to dis- 


’ 7 : : 
close any device having the same functions und operation as is 


As to the magnet and armature of Defendant's Exhibit New 
Electric Lamp, they refer to the Roux engine, to the Clark English 
peat nt of the Serrin lamp and to the Carré patent. 

None of these are the same as Weston’s device, for the reasons 
set forth by defendants’ witnesses 
in the Roux engine there is A horizont | armature Moving Across 
thi poles of the magnet. but in a direction in which 1 swiftly A})- 
proaches thes poles 

This and other differences are to be found set forth fully by Mr. 
Pope hec., p. OS6, ef seq 

As to the Serrin lamp, while in respect to the single feature of 
ine armature moving Vi rtically iLbove the )) les. if approaches mire 
nearly to Weston, yet it moves in a different path of motion, and 


aches the poles, as was finally admitted by Prof. Cross himself 


iE Pope testifies upon this point as follows 


212 Re-d. Q, You have spoken of the Serrin lamp 
which contains a magnet and armature in such relatien to 
‘each other as that the armature does not touch the magnet 
Is there any substantial difference between the magnet and 
‘armature of the Serrin lamp and the magnet and armature 
contained in the Complainants’ Exhibit Defendants’ New 
Lamp, and their respective operations. If there is, will you 
’ State what the difference: is and vive your reason for the 
opinions you may express ? 
\. In the case of the Serrin magnet, as in that of th 
‘ ordinary magnet, the armature moves through a field of con- 
tinually increasing magnetic force, the only difference being 
7 that in the former case the increase Is less rapid and Is 
therefore for a given range of movement more nearly an ap- 
proximation to a uniform field. In the defendants’ new 
lamp, owing to its peculiar construction the armature moves 
‘through an approximately uniform field, as 1 have hereto- 
fore explained. The Serrin magnet may be considered as a 
form intermediate between that of the ordinary electro- 
magnet and that of the defendants’ new lamp, being better 


Bl 


cone 
*.* 
ee 

re 


‘“ for the purpose designed than the first named and not so 
‘ good as the last named.” 
Rec., p. 716; Re-d. Q. 212. 


As to the Carre patent, as w ill be seen by reference to the draw- 
ing and description, it describes a complicated arrangement of a 
pivotal rie mber. making a sort of whee a and nore like it solenoid 
and core than a magnet and armature, and totally different from 
Weston's arrangement. Except in a general way, the two structures 


are scarcely to he compared, 


Mr. Pope testifies in regard to the Carré patent, as follows : 


_ 


- (). And have you examined the (Carre patent, and 


. 
© 


does that show the feature of it as it appears in the said 
Weston lamp f 

“There is a certain similarity of principle between the 
‘two, for in each, during the last portion of the movement 
“ of the armature, while its mass, as a whole, approaches the 
: poles of the magn t. the portion of its surface adjacent to 
‘the poles slightly recedes , but the Carré construction is 

much less efficient than that of Weston. on account of the 
‘great pressure upon the pivot upon which the armature 
turns, producing a degree of friction which must necessarily 
interfere with the delicacy of operation and adjastment 
necessary in properly regulating a lamp. In the Weston 

) 


‘armature the frictional! resistance is so small as to b practi 


7 cally nothing.” 
Rec., p. 839; Q. 9 


And Mr. Quimby says, speaking both of the Clark Serrin and 
Carre patents, as follows 

“8 @. Please state whether in the Clark and Serrin or 

‘Carré patents, referred to by Professor Cross, you find set 

“forth and clearly shown the feature of the lateral receding 
‘armature of the defendants’ new electric lamp ? 

A. I donot. As I understand the Clark Serrin patent, 

the bodily movement of th armature, when acted upon by 

‘the magnet, is towards the pole. In the Carre patent there 

‘is no bodily movement of the armature across the field and 

‘and in front of one pole, and towards the centre of the field 

‘* and in front of the other pole. The Carre armature oseil- 

‘lates upon a fixed pivot, and in a plaue between the curved 

, sides of the two poles. The curves of these sides are not 


- ee eae 


ae aR AIREY sete crs gins 


i 
| 
| 
{ 
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eoncentric with Lhe AXIS Upon which thie armature turns, and 
it is, therefore, true that the spaces between the ends 
thie armature and thie curved siles of the poles, 
rs spective iV. Increase 1] width As. thie armature turns ih 
‘ obedts nee to the magnetic torces acting Upon if : and in this 
re spect there is ah an low) by Lweeb the mod of operation 
of the Carré armature and that of the Weston armature : 
but the work is done by the Carre armature by power trans 
mitt : rom the end of ia] iclius bead proj cting from One side 
of the axis of the armature, and there 1s, therefore, a special 
strain upon on sid of the pivot upon which the armature 
turns. Inthe Weston lamp the work is done by magnetic 
force acting directly upon the thing to be lifted, while in 
tine ( ‘arr COnTrIVance the work is done DS a torce which 1s 
the re sultant of two magnet forces acting mn opposite di- 
rected upon the armature In the Weston lam), moreovel 
there is no lost motion, because the armature is supported 
by horizontal springs fastened to a standard instead of be Ing 
supported by pivoted links. The Carre contrivance, al 
though exhibiting in the respect which I have indicated a 
certain similarity to that of Weston’s armature, is so in- 


fe rio} Lo Wi ston s th Li dlonbt whether if could be practi 


~ 
~ 


iV use cl im wan ¢ leg tri lamp. 
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Keference 1s also made Db thie plaintifts: witnesses to the 
Biirgin and some othe patents, with ref rence to the feature of the 
armature moving through a diminishing field of magnetic attraction, 
but none of them show thi magnet and armature constructed and 
arranged as in the Weston lamp 


Mr. Quimby testifies as to this patent 


“OQ. Please state whether you have read the siirg@n 

" patent, and whether that patent clearly deseribes the posl- 

tion of the armature reference to the pole shown in Defend- 

: ants Exhibit New Electric Lamp, and deseribed {iS essential 
in the Watson patent relating to said lamp ? 

A. Lam familiar with the Biirgin patent, and it does net 
‘show nor deseribe the position of the armature with refer- 
“ence to the poles shown im Defendants Exhibit New 
7 Klectric Lamp, and deseribed as essential n the Weston 
‘ patent relating to said lamp. The Biirgin armature is con 
“nected with a standard by pivoted links, and its endwise 


“upward movement is the resultant of its bodily movement 
towards both pol s of the macnet, in obedience to magnetic 
‘attraction exerted upon it ina horizontal! direction. 

* 10 @. Do you find the combination of hollow magnet 
‘and armature shown im Defendants’ Exhibit Electric Lamp, 
** deseribed and Set forth il} the Jones or Hiorth or othe 
7 patents referred to D Professor Cross ? ‘ 

A. Ido not. In all the patents referred to the armatures 
‘are acted upon, as [ understand it, by a magnetic force 
; which INCTeASEeS 1 effective hess AS the armatures approach 
ss the end of then excursion t wards the poles.’ 


Ree.. p. 8 Lf). 


2) The position which the appellants seek by elaborate argu- 
ment to maintain, to the effect that because the solenoid and core 
of Brush has it nore uniform motion and fi greatel rahnve of motion 
than an ordinary magnet and armature (such as is shown in Slater 4 
Watson), and Weston’s hollow-legged magnet and armature, and the 
magnet and armature of his new | Ltn} both have also mwinore ulil- 
form motion than An ordinar magnet and armature } therefore 
brush's solenoid and core and Weston’s magnet and armature are 
equivalents, is not well taken. 

Brush uses an old and familiar form of solenoid and core in place of 
an ordinary magnet and armature. These were well-known equivalents 


as motors for the feeding mechanism of electric lamps, as illustrated 


by the White lamp, the Staite and Archereau lamps, Rec., pp. 112 
1043), andas isadmitted by appellant's expert reference (Rec., p. 262 


x-Qs. 242, 243). The solenoid and core had greater uniformity of mo- 
vement but was less economical in the expenditure of electric energy 
( Ree.., p- 682). Its selection secured on advantage at the expense of 
the other and the advantage of unifor mity was one of degree. We aston, 
by c* plain modincations or madnel a vf rrmmature mn respect fo their 
relative arrangement, and the electric forces brought to hear upon the 
armature, obtained a motor which had greater uniformity of motion 
than any pre vious motor used for the same pur pose, and retained all 


the alvantan ] of magnet and arin ture. while he qot rid or the (lis- 
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TT ABT ALAA 7 fii if deni hy mand rine ~ modifications involved mventiol 
ThE LT'e thy snbiect opt parte nts. thi validity of which Is not disputed 

: : : Peal to onl ‘an unmodified sol | 
if 7 VAS immve nrion 1} Brush 14) “il mstitiurt ae brite Lilie’ i? hai 


a vl qre TO) time) naryvy macnet met armature. @ fort Ol. if was ib 


vention for Weston to substitute his modified armature and core for 


the ordinary armature mal core lf the difference in result tetwoen 
Weston’s and Brush’s motor is one of degree, so is the diflerence be 

tween bBrusi and the ordin uy = rnhity het “nd armature, such as 1S 
shown in Slater & Watson. ‘There is as much patentadle difference 


: : . — : : . 
hbetwer 1) Wi, ston s device and brush s <evice, SO lar 2s the motor 1s 


_ thie x is ly rweerd) brush ana Shite ria Watson. (1 by 


_ 
a 
~ 
— 


tween Brush und Staite. o1 brush nd W hite. 


> Lppe i] Luts counsel. In Support of his c mnntention as to the 
equival hey Ol Weston s device “ und the sole noid anc COrTre of the 
brush patent, AreVeriules th il the drawing oft t} t* Brush patent repre- 
sents the core it) such it POSITION tliat it has passed the maximum 
point of attraction in the solenoid when the carbon pencils are in con- 
tact, so that when it rises to produce the are, it mses by virtue of a 
constantly diminishing, instead of a constantly increasing, force. 

In answer to this. it is to be observed, in the first plac . that 
there is nothing in the specification which makes this position of 
the core-an essential part of the invention. There is not a hint or 
suggestion throughout the specification that it 1s necessary, or even 
desirable, that the parts should be so arranged that when the carbon 
pencils are tovether, the COTE should be SU far within the solenoid iis 
to have passed the point of raaximum attraction. In the next place, 
it 1s obvious! immaterial. si) far is relates to the difference between 
Weston’s device ana the brush solenoid anc core, whether or not 
that core is so situated that tt is beyond the point of maximum at- 
traction and moves with a diminishing force when it rises to make 
the are. Whether it moves under a constantly diminishing, or con- 
stantly increasing. fore ; it moves nice r the influence ot it variable 
force of magnetism in one direction, and is affected solely by the 
constant force of gravity in the other, and, therefore, it is less um- 


form than Weston’. In either case. it moves so rapidly that the 


yy)” 
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adjustable stop is absolutel hecessary to arrest it in order to form 


the are. 


This is obvious from inspection. In both the defendant's lamps 
the lifter is a train of pivoted levers, like the lifter of Fig. 5 of the 
French Slater & Watson patent (p. 1111), and not like Brush’s. 


rwe — re . ' . . =< ;, , 

HIRD. Ni ther OF thie (le Temianis (MEPs have the (USE FL clump 
4 a Ai, Brush pate vif. hut ff 4 leony ; af Y j, cannot lurn sf und. and works 
Ppolni ‘i lony (Livdid, instead a tj Pree clamp mith hiro short “UPrims oF 


. ; 7 
epth wt intially hhis Niisdiie ji noth 


The defendants’ lamps have a clamp with a long arm producing 
*« sensitiveness of movement not possible in the Brush clamp, and 
having peculiarities and advantages which differentiate it from the 
Brush annular clamp. 

This point has been already discussed in the prior part of 
this brief, where the Hayes lamp is considered. Comparing 
the grip of the split clamp of the Slater & Watson French 
patent, fig. 5, with Brush, and then comparing Watson with 
Brush, there is as much difference in one case as in the other. In 
both the operation is that the clutch is made to bite by the rise of 
the lifter, but in Weston’s structure the bite is more gradually 
applied and loosened than in the others, which gives him an 
advantage. All that any of the three makers can claim is the pecu- 
liar form which each has adopted. The genus is the same 


for all, but each is a distinct species. 


FouRTH. The i” ston lamps hevve it adjustable atop. 


(a) As to the Exhibit Defendants’ Electric Lamp. 


What Mr. Hicks and the 


defendant's witnesses claim to be the 
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; 


Ct stop in this lam), Is mi screw centrally situated above the 


ff ljustab 
moving parts, against which these parts might strike in case of some 
entirely abnormal action which should carry them altovether bevond 
their normal and intended rate of motion; but this screw is not the 
substitute for and does not perform the funetions of the acdjustabl 
stop D if the Brush pat nt. 

The essential function of the latter is to lamest the normal t nagthe 
of the ure, and is the primary and only effectual means provided by 
Brush for that purpose. 

When the lamp Starts the stop Is adjusted to allow the clamp Lo 
rise the proper distance to form the lowerarc, and without the stop 
there are no suitable or eftective means provided to arrest the rise of 
the clamp at the prope distance. 

In the Exhibit Defendants’ Electric Lamp, on the contrary, b) 
certain devices and peculiarities in the magnets, and the combination 
and arrangement of parts, and counterbalance of forces, means ire 
provided which limit the separation of the carbons without the in- 
terposition of any rigid obstruction, and which dispense with the ne- 


cessity of such obstruction or stop, both in the original formation of 


~~ 


the are and in its maintenance 


This point is clearly shown by defendants’ witnesses. 


Mr. Pope testifies with respect to the lamp 

“40 (. Will you now, referring to Complainants’ Exhibit 
Defendants’ Electric Lamp, state whether you tind therein 
* AD adjustable Stop, which 1s the equivalent of the stop LD) of 
the Brush patent? And in vou answer will vou take into 
* consideration the lower electro-magnet and also the serew 
with the long shank which passes through the top of the cap 

‘or case and which is provided with a jam-nut ? 
1. The serew with the long shank, which passes through 
‘the top of the cap or case, and is provided with a jam-nut, 
Is intended tO act asa stop for preventing the armature 
from being thrown up by any abnormal CuuUSse into actual 
‘contact with the hollow poles of the upper magnet, because 
in case of such contact the armature will stick until there ts 
‘a sufficient diminution of the current flowing through the 
‘coils of the magnet to release it. The use of a screw for 
preventing contact of the armature with its magnet in vari- 
‘ous forms of electrical apparatus, Was common long before 
“ the date of the Brush patent. [It is the function of the 


137 


‘shunt or lower electro-magnet to so far augment the force 


‘ of gravity when the are is suitably elongated as to make the 
forces tending to pull the armature down preponderate 
‘ over the force of the lifting magnet before the armature has 
risen its high its the STO} , 
‘* My understanding of the subject is that the screw with 
: the long shank in de z i} ints lamp is simply | cuarcd Stop, 
‘to provide against extraordinary conditions, while the stop 
1) of the frush patent is hecessary to enable the feeding 


‘apparatus of the lamp to perform its ordinary and usual 


‘* functions. both in establishing the are in the first instance. 


‘and in re-establishing the are from time to time. after there 
has been il considerab| wasting away of the carbons.” 


Ree., p. 741. 


Mr. Weston testifies as follows. with respect to the true functions 


of the long-shanked screw in the Exhibit Defts’. Lamp 


. 


‘q. Referring now to Complainant's Exhibit Defendants 


‘ Kleetrie Lamp, what is the function performed in that lamp 


‘* by the long shanked screw, which comes down through the 


; top of the cap or Case. und Stops the upward movement be 


‘vwond'‘a certain limit of the lever. through the eve of which 


the carbon rod DpASSeS 


= simply prevents contact of the tron armature with 


, the iron Core of the electro-magcnets. ln othe words, if 


performs precisely thi same Tunetions here is similar Stops 


“do mall kinds of tel zraphic and electric apparatus in 


. 


which an a:mature moves towards the poles of an electro- 
biaghet, and im i tit vith the axis of thre magnet. it is it 


well known fact that whi ever anarmature comes into actu 7 
} 


* contact with an electro-macnet. if requires much rreatel 


. 
- 


force to detach it than if it be only separated by an ex- 


‘tremely minute spac his power which the mauwnet 


. 


‘ possesses of holding an armature with great force mm such a 


position is technically known as sticking: and as the force 


' dloes not cease tw AcT eve when the circuit is broken and iit) 


” 
- 


ss 


. 


current passes, it woulkt be almost impossible to transmit 


telegraphic signals without the use of some appliances $s to 


prevent actual contact of the armatures with the cores of 


** 


+6 


+s 


the relay magnets. The device commonly used is an ad- 
justable screw with it ] im-nut on it. precisely the Sanie 2S 


used in the lamp to which you refer. This method of ove;©r- 


- 


. 
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‘coming the difficulty of sticking, to which I have referred> 


has been known for a vTreat MANY Vears. 
Of). Whv is this screw mad adjustable from the 
outside ? 


A. Because the magnets are also adjustable from the 


‘outside, and the position of the stop must be changed 


whenever the position of the magnets is changed. Other- 


wise it is obvious that by lowering the electro-magnet the 


‘“ormature might come into contact with the core. lo pre- 


vent this, the stop 1s also lowered in the same proportion. 


* 38 (). Does the construction of this lamp require that 


© the length of the are should be limited by an adjustable 


fixed stop? 


A. No, si lt is intended and designed to operate by 


‘“ securing a balance of forces in the lamp, but at the same 
** Time leaving the armature free to move in either direction. 


if the current varied from cbt) \ CiUSe whatever. The only 


. 


Lise of the stop being. its ale i Ly indic ite l. to prevent the 
permanent locking uy) of the parts resulting from the actual 
contact of the armatures with the tron cores of the magnets. 
It will be noticed in the Exhibit Lamp that a similar stop 


is used under the lever to prevent actual contact of the 


‘armature with the cores of the lower magnets. 


Ou (). As matter of tact. does this long -shanked screw 


* operate to limit the normal leneth of the are ? 


A. No. sir: it does not. 


‘QQ. What peculiarity is there in the construction and 


‘ operation of this lamp whereby sensitiveness to minute 


variations ot current strength anc delicacy of feed are 


‘ secured ? 


A. In the first place, a peculiar system of magnets is 


‘used, which are extremely sensitive to very minute varia- 
‘ tions in current strength ; the parts of the system are very 
‘small, and the moving parts extremely light. The clutch is 
‘ placed in such relation to the magnets that the influence of 
‘the force required to detach the clutch from the rod is vers 
. materially reduced, and while the lamp is iD operation the 


‘movable parts are somewhat similar to the movable 


parts of a very sensitive balance with equal weiglifts 


in each pan. Should the weights in either pan be increased 


‘or decreasd, the pans immediately change their position, 
‘ because the condition of equilibrium is disturbed; so in 
‘this lamp the least variation in one of the forces allows the > 
‘ other to act.” 


Rec., pp. 776, 777. 


: able spiral Spring, wh ch acts Upon the level 


o 


tl @). In this lamp what are the opposing forces which 


‘are in equilibrium, how is the equilibrium disturbed, and 


* how immechiately re established ? 


* The forces that tend to pull the armat ire «le whnward 


‘in this lamp are. first. the action of oravity on the rod and 


‘ othe movable parts Ol the mechanism - second. the acl) ust- 


and third. 


‘ the small magnet, which is wound with very fine wire and 


Is | laced ‘ lirectly I inch rt he large Inagnet, and hich — hen 


“ the current pusses through it. exerts its attractive force 
‘upon the armature, and thus tends to pull it downwards. 
‘ The foree which Opposes these forces is due to the passage 
‘ of current round the thick wire or large electro-magnet, the 
‘ strength of which remains equal so long as the current re- 


‘mains equal, but varies whenever the current varies. So 


long as these forces iti the lamp remain balanced, the nrmMa- 


‘ture is maintained in a position of equilibrium, but when 
‘ either of them 1s reduced, the armature immediately moves 


‘until it again comes into position of equilibrium. 


‘ "This balancing of the forces Is it matter of great lmpor- 


‘tance in the suecessful and economical running of the system 


in electric hghting, because, for the sake of sufety of 


‘ «lynamo-electric machin s, and for the sake of saving power, 


‘itis highly Important that the lamp be able to maintain a 


very nearly uniform resistance at the are, notwithstanding 


‘ the fact that the current miit\ be increased or decreased. 
‘ either by fluctuations in speed of the dynamo-electric ma- 
‘ chine, or by variations iT} the density or purity of the Ca4r- 
‘bon. or by reason of Lt othe r disturbing forces which may 


‘and do frequently arise in a system of electric lighting. 


Ree., pp. 777, 778 


This form of lamp is, therefore, without the a ljustable stop, as 


stated. 


},\ 


As to the Exhibit Defendants’ New Electric Lamp 


This lamp is also wholly without the ADJUSTABLE sToP D'. 


a eget 
ie cage mata: samen - 


a emaget: 
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The plaintiffs’ witnesses attempt to find an equivalent for this 
device in the lamp, but are unable to agree in what the equivalent 
consists. One witness claims that it is to be found in the shunt cir- 

wit, a device employed to adapt the lamp to burning In series, and 
which involves winding the spool of the helix with different-sized 
wires. constituting a differential conductor for the current, and 
thereby affecting the attractive power of the magnet. 

This is searcely less fanciful than it would be to claim that the 
equivalent of the adjustable stop was found in the friction of the air, 
becaus both would finally bring it moving body to rest. 

Another witness thinks that the equivalent of the adjustable stop 
is to be found in the spring straps that sustain the armature, because 
as there must be a limit to their flexibility, they prevent the un- 
limited motion of the armature in a vertical direction. 

Another witness thinks that the equivalent for the stop is to be 
found in the /orer spool of thi helix. beeause if the parts were to be 
move cj ul} until they were altovether out of place, they would jam 
wwrealbst this spool. 

Aside from the difficult of finding an equivalent for the stop at 
the same time in three wholly different devices, each intended for 
anothe purpose, the theory that auny one of these instruments Is 
either the equivalent for the adjustable stop, or was known as such 
equivalent at the date of Brush's Invention. Is manifestly without the 
least foundation, and but a feeble attempt is made to support it. 

Lestimony Wiis scarcely required to answer this position, but the 
point was fully met im the evidence adduced for the defendants. 


Mr. Pope SaLVS as follows : 


* 119 Q. Dr. Morton, in his answer to Question 20, stated 

‘ that he found in Defendants’ New Lamp ‘that the function 
‘ of this adjustable stop is one of the functions performed by 
‘ the exterior coil of fine wire surrounding the main helices of 
‘ the electro-magnet ; this being connected as a shunt circuit 
‘tends to restrain the upward motion of the upper carbon- 
holder, and the consequent undue elongation of the are, by 

‘ trausmitting an increased current opposed to that passing 
‘ through the principal coils of the electro-magnet, and this 
‘checks their action in raising the armature, lifter. clamp and 
‘carbon-holder, with a result equivalent to that obtained by 
‘ the adjustable stop.’ 
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‘“ Please state whether the shunt circuit in Defendants’ 
‘ New Lamp in respect to.the function which Dr. Morton, in 
‘ the portion of his answer quoted, says is performed by it, is 


+ 


‘ the equivalent of the acjastable stop of the patent, and give 
* your reasons ? 

A. it is not, in any sense, an equivalent for the mljust- 
able stop. In the ’first place, the operation of the lamp, 


a 


‘when worked singly, is the same without the shunt coil that 


‘it is with it, as [ have proved by actual experiment. When, 


. 


‘ however. the lamp 1s worked in a series. the upward motion 
‘of the carbon-holder is checked by the shunt coil ; 


o 
* 


but even in this case. it is not an equivalent for com- 


* 


‘plainants stop, the function of which is to arbitrarily 
limit the distance to which the carbons are separated by 


* 


the action of the electro-magnet ; this arbitrary distance 


- 
© 


being capable of adjustment. The shunt coil does not arrest 


: the movement of the carbon holder at an arbitrary point, 


- 
. 


but ata point, the position of which depends upon the 
‘ strength of the current at the time of its action, and hence 


° 
. 


this point is constantly variable. It is not adjustable in 
any manner, and, therefore, differs essentially in this respect 


* 


‘also from the adjustable stop of the patent. 

“120 Q. In his answer to 57th question, Dr. Morton says, 
‘ still referring to Defendant's New Lamp, that if the shunt 
circuit were remuved he would still be of opinion that said 


a 


‘lamp had in it a device which was a substitute for the ad- 


° 


justable stop, ‘ said device consisting in the stiff springs 
supporting the vertical armature, and the adjustable spiral 
“spring co-operating with them by restraining the upward 
‘“ movement’ (said question and answer are found at fol. 482 
‘ of complainants’ printed record). Isit your opinion that the 
‘device mentioned by Dr. Morton in Defendants’ New Lamp 
is a substitute or equivalent for the adjustable stop of the 


a 
- 


‘patent and on what do you base your conclusions ? 

‘‘ A. In my opinion, none of the devices referred to in any 
sense are equivalent of, or a substitute for, the adjustable 
‘stop of the patent. As I have already said, the function of 
‘the stop 1s to arbitrarily limit the distance to which the 
carbons are capable of being separated by magnetic action, 
and this result is effected without reference either to the 
‘actual strength of the current or to the relation existing at 
‘any time between gravity and the lifting force of the magnet. 
In the ‘ Defendants’ New Lamp’ the upward movement of 


* 
on 


‘ the carbon-holder is arrested whenever an equilibrium is 


142 


establishes (| between the electro-mavnetic force tending to 


raise it, and the combined force of gravity and the adjustable 
, spiral spring which tend to pull it down. As the carbon 
: hold } rise Ss. thie force of CTAVITY remains Constant, while the 
tension of the adjustable spring increases; hence as_ the 
“ carbon holder moves upward we have a gradually increas 
ing force tending to restrain it; while in opposition to this 

{* have am ern lually dlecreasing macneti Pores tending to 
raise it, the decrease being due to the gradual lengthening 
of the are ; thus ith) equilibrium is necessarily reached ut 
' SOTDC point anc the carbon-holder StOps. The position of 
‘this point is not arbitrary, but necessarily varies in accord- 
‘ance with the actual strength of the current at any particular 
‘time. The horizontal springs supporting the vertical arma 
ture have little or nothing to do with the motion of the 
‘ecarbon-holder in a vertical direction. Kivery automatic 
lamp known in the state of the art prior to the date of com- 
plainants’ patent necessarily employed some means for pre- 
venting the undue separation of the carbons, and thus limit- 
rice the norma! length of the are ; and iD every case, Or 
nearly every case, this result was effected either by a stop, 
' aljustable or fixed, As ID the brush Patented Lamp, or else 
by bringing about an equilibrium of opposing forces, as mn 
ake f ndants new lamp. 

‘121 @. Observe, now, in defendants’ new lamp that the 
position ot the helices is adjustable ly clamping SCTeWs 
' moving inh slots 1) the frame of the lamp, a that the helics s 
may be shifted up and down. In your opinion, 1s that ad- 
justabilits An equivalent for the adjustable stop of the 
patent ; and 1D this connection the examiner will read to 
: you cross-questions 70. fe ana 12 in the lep SITION of Dr. 
Morton. and his LAuSswers thereto. which are foun | On) pPaeres 
124 and 125 of Complainants Record ? 

A. | do not think if would be possible to adjust the 
: position 1D the electro-magnet in ‘ Defendant's New Lamp in 
‘such a manner as to enable it to perform the functions of an 
abjust ible stop. lt the magnet were set at its lowest Ppos- 
‘ sible point, it would still permit an excessive separation of 
i the electrodes. providing there were ho other Means of iir- 
resting the upward movement of the carbon. As matter of 
fact, the projection from the lifter never rises high enough, 
and in the exhibit cannot rise hig enough, to come in con- 
tact with the exterior of the spool of the magnet while the 


‘lamp is in operation. Moreover, the lowering of the mag- 
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‘ net in the manner above stated would so alter the relation 
‘“ between the normal position of the magnet and that of the 
‘armature that the latter would be no longer able to perform 
“its proper functions in a practically useful manner.” 

Rec., pp. OHS84. ONS 


Mr. Quimby says 


{ 
‘9 Q. Please look at Complainants’ Exhibit Defendants’ 
‘ New Electric Lamp and state whether that exhibit has an 
‘adjustable stop which limits the length of the are ? 
A. It has not. b 
“10 @. How is the undue elongation of the are prevented ? 
‘in the said exhibit ? 
' * A. The undue « long ition of the are in defendants’ New 
Lamp Is provent d. first. by making the parts which require 


Phe alias 


‘to be lifted to establish the are comparatively heht, so that 
‘in rising they will have very little momentum to be over- 
‘come. Secondly, in the employment of a spring to counter- 
" act this momemtum., slight as it is The spring Is distended 

in the act of lifting the carbon, and hence acts as a constant 
‘ force, tending to resist the upward movement of the hfting 
‘apparatus. Thirdly, the structure is so organized that the 


magnet is permitted in if] cases to effectually exert its ut- 


most lifting power upon the upper carbon-holder, so that if 
‘“ there Is any variation in the strength of the carrent which 
‘ supplies the lamp, such as would be caused by the speed- 
“ing up of the dynamo-machine, say ten or twenty revolu- 


tions per minute, the lifting apparatus is raised higher by 


—— 


‘the increased attraction of the magnet. In the defendants’ 


New Lamp the design is to have the lifting force, on the one 


ae ’ 
. 


hand, and gravity on the other, as nearly as possible in a 


* condition of stable equilibrium, so that with a slight pre- 


i ee 


ponderance of gravity on the one hand the upper carbon 


‘will be permitted to fall, and, on the other hand, with a 


. 


be ‘ shght preponderance of the attractive force of the magnet, 
: ‘the upper carbon-holdet will be lifted. 

“ This result is brought about by allowing the armature to 

‘rise until the lifting power of the magnet is exhausted 


° 


‘ The exhaustion of the lifting power of the magnet is due to 
‘the elongation of the are, which by adding resistance in 


a 


‘the main circuit lessens the quantity of current flowing 
‘through the main coils of the magnet. At the same time, 
‘and in consequence of this inereased resistance in the 


= 


i44 


main circuit, a larger quantity of the current is made to 


How through differential coils on the magnet, and thus to 

neutralize thie powel of thi Man coils and diminish the ; 
‘ sustaining power of the magnet. The greatest distance to 

which the armature can be lifted is never so great as to 

break the are: or be largely in excess of the extreme 


, ;, a9 , 7 
distance ful which thie nre Is DOrwviatily maimtaimec. 


{ 


Deft. s Ree.. pp. (24. (235 

And see the further testimony of this witness tn answer to Mr. 

Hicks’ suggestion that the lower flange of the spool which holds the 
lower helix acts nas an adjustabli stop. 


iJ. ll and Ans.. Ree.. p 126. 


And to Dr. Morton's theory that the shunt circuit in the Weston 
lamp Is equivalent to an adjustable stop 


(). 12 and Ans.. p. 12%. 


See also Mir. Weston's testimony. IS tO 24 () inclusive. 


"4 


Rec., pp. 770, 772. 


r «4 
lt is to be noted that the use of an adjustable stop is absolutely 
necessary to the operation of the Brush lamp 
Mr. (um by testifies as follows 
\ Lhe combination of mi mn bers specifieally mentioned 
in the first claim of the clamp patent Is not capable ot prac- i 
tical operation without the stop in.any lamp like that shown 
and deseribed in the said patent, 
‘In the lamp shown in the patent, not only when it is 
started in Op ration and the are 1s first established. but 
* thereafter, Upon those constantly recurring oceasions when 
‘the are require s re-establishment because the upper carbon- 
25 holder has slipped TOO far down. uniess there IS it stop to 
nrrest the upward movement of the clamp the Upper CHiT- 
bon holder will be thrown too high, causing an excessive '? 


elongation of the arc, and an excessive diminution in the 
‘hfting power of the solenoid, with the immediate result that 
the upper carbon will again fall too far down, and the lift- 
ing power of the solenoid, being thus restored, will again 


‘“ be thrown too far up, and so on. 


= Without the stop therefore. the lamp, instead of burn- 


{> 


+ 


ing steadily, will be subjected to a series of perturbations, 
“owing to the continu umping and falling of the carbon- 
‘ holder. 

| make this statement not only from my consideration 
* of the organization and mode of operation of the structure 


shown and described in the patent, but as the result of ex- 


. H } ‘ 
perimentally working the lamp with the stop removed. =] 
| ? r , - 
witnessed the burning of the Brush lamp. Defendant's Ex- 


hibit Brush Patented Lamp, which is constructed according 
‘to the specification ind drawings of the Brush patent, at 
© the factory of the Weston Electric Licht Co... at Newark. NX. 
* J., on the 16th day of June last, in the presence of a num- 
‘ber of gentlemen who had attended with me for the pur- 
‘ pose of observing the burning of this and other lamps. 
The Brush lamp, Defendants’ Exhibit Brash Patent Lamp, 
was in perfect working order, but, without the stop, ex- 
hibited violent perturbations, at the rate of one or more a 
‘ second. U pon restoring the stop, the continuous violent 
perturbation of the lamp ceased, and by adding a dash-pot 
‘to the lamp it was made to burn steadily. Without the ad- 
‘ justable stop the perturbations were so great as torender the 
lamp practically worthless 
“ Tnasmuch as the stop D’ in both the structures illus- 
‘ trated in the drawings, as well as that shown in Figs. 1, 2, 
$3 as in that shown in Fig. 6. 1s the only thing to arrest the 
momentum of the moving parts during the separation of 
‘* the carbons, and as. unless this momentum is arrested, ab- 
normal and excessive Variations of the are, an consequ ‘TRL 
‘fluctuations of the hight will oceur, | Am clearly of the 
‘opinion that the presence of the stop Dis essential to the 
practical operation of the combination of elements claimed 
in the first claim of the complainant's lamp patent. 
“6 @. Will you desenibe how the variations in the m- 
‘ tensity of the current which you have mentioned world 
‘ affect the operation of the elements claimed im the first 
‘claim when the adjustable stop D’ is not used, and explain 
how the adjustable stop D counteracts the effect of these 


° 


Variations ? 

‘A. If for example the dynamo-electric machine used to 
‘supply the current for the lamp is suddenly increased im 
” speed ; say, ten or twenty more revolutions per minute, as 

may happen when the engine employed to drive the 
‘ dynamo-electric machine is intermittently emploved to drive 


‘other machinery, the effect of such increase in the speed of 


ie would be to increase the. 


treneth of the current and to mmerease the lifting force act 


} ry Tine ore 

4 | 

ur COTE. whicl Isa COMDPDAT tively haiets Hiss, tovethe 
with the tifte clamp and earbon-holder. in rising. acquire 
“considerable nut vic! Lr he high for 
considerable memenutum, which carries them too high Ifo! 

} , ey . 

the purpose of the lamps. so high as to either break the are 


to greatly elongate it. and so take away the sustaining 


The stop comes into pDiay aS a means of overcoming th 


momentum of the PISiLe Dlatss, and stopping the clam) at } 


determined point. With iil increase in current such as 


; 


have ce seribe 4 the eftect fo) thie time bemg would De to 


merely Press the clamp against thy stop with it) ‘rreasecdt forces 


anc not to increase the length of the are. 

‘Inthe Brush lamp, not only at the commencement of 
the operation, when the lamp is first lighted, but at more oO} 
less frequently recurring intervals thereafter, as the carbons 


burn uWiay, Lh) iLS fragments of the carb at break ‘ i- the 


‘* cl] Lp) is lifted against th Stop, and but for the Stop, on 


} 
every sneh OCCASION. would be carried Lp), not only by 


virtue of the initial lifting power of the solenoid, but also 


‘by its momentum, to a point much higher than that at 
which the magnetic force 1s capable of sustaining it. 

‘The result would be, as | have already stated, such a 
‘complete releas of thre Core and ecarbon-holdei to the ac- 
‘tion of gravity that the upper carbon-holder would instantly 

fall too far and, being again lifted by the resulting increased 
lifting powet of the solenoid, would again be thrown too 
far up, and again fall too far, and so on. 

‘The stop performs the function of overcoming the mo- 
mentum of the rising mass, and of holding the clamps sta- 
tionary until, by the burning away of the carbons, the feed- 
Ing operation again takes place. 

ie lor these reasons, the stop is indispensably hecessar 
to the practical working of the lamp shown and described 
in complainants’ patent when operated as electric lamps 
now are by dynamo-electric machines liable to vary in their 
speed and with carbons of ¥ iriable purity and density 


R 722 ef s 


+e oF }). ee 


Mr. Weston says : 
* 25 Q. Is the fixed stop, D', essential in the lamp of the 


* Brush patent ; if it is, state the reason why ? 


++ 
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A. Itis: it 1s essential. because if it were not present 


the core. clutch. rod and earbon would be earried upward 


‘ by the action of the sol noid to such | distance be would 


* CAUSE 4 disruption of the are, and the light would then be 


a extinguished. The ittractive force of thy. cyl noid would 


* Cease, the Core, clute] in rod would acral fall Thal the 


‘carbons came into actual contact. the cireuit would again 


be established, and the core, again attracted by the sole- 


! 


‘noid, would move upward carrying with it the clutch, rod 


‘and earbon until the are was again broken In other 


words, the lamp would ype ite precisely as a cireuit closing 


‘and breaking device which would intermittently and rapidly 


Open and close ait circuit, ancl would be of he practical 


. } , 
value as a source of light whatever. 


*26 Q. What would cause the core, clamp and rod to rise 


‘to this excessive height which vou have mentioned ? 


A. Primarily, the current flowing through the helix or 


‘solenoid: the action of the current. however. would be fur- 


‘ ther complicated Dy thie moving INASSes comprising the 


, operative parts of thie 


| 
; 


lamp. viz.. the core. carbon. earrving 
| nd 


‘rod and the carbon: the inertia of these masses is consider- 


; able. ana the momentum that they would acquire by the 


‘action of the helix would always be sufficiently great to 


‘carry them past the point at which the are would be main- 


‘tamed if the stop were not present to arrest the movement 


‘of these parts 


97 Q. Have you ever tried a lamp constructed like the 


lamp of the patent when the Stop D' was screwed up so as 


* om he inoperative » oe is take mn out: if you h ive, how cid 


the lamp work when thus used ? 


‘A. Lhave. The lamp worked exactly as cdeseribed in 


my answer to question 26. It did not, and necessarily 


: could not. perform the functions of an electric lamp 83 Ree. 


[In answer to this testimony the complainants chiefly rely upon 


the experiments of Prof. Cross. intended to show that without the 


stop an 


are can be maintained for a certain time. with what Prof 


Cross thinks 1s sufficient steadiness ; but this testimony is of very 


little weight in face of the fact that. practically, itis not por tended 


that the 


lamp was ever put into use without the stop. On the other 


hand, it is always employed as a member of the combination, and it 


would be simply impossible to take the stop out of the Brush lamp 


a 


mm 


—_ sn . - 
ee 


l4s 


ana ise it [ol practh al purposes it} that condition, hol Is there the 

nt i thre specification that this ean be done, nor cd Mr. 

Brus! w hie 1 On the Stil cl in nh Wit\ confirm Prof. Cross theory. 
Prof. Cross himself admits that the use of the lamp without the 


Huctuations though he states that they were not so 


VI lear tT Wn his Crass £} in those observed by defendants witnesses. but 


the reco! | of his experiments shows that he was ouly able to main 
tain ti are without the stop by ah adjustment of resistances, and a 
manag ent of the current, not practicable in the ordinary use of 


See testimony, Weston, Ree., pp. SSD. SSO. 


The al i nilants WiTneSSeS 1D the quotations already ceive state 


lusive reasons for the necessity of the stop, and upon such a 


COnCLI 
, 


statement of the evidence. the fact that their testimony is contirmed 


ny the statements of the specifi “ation. and the universal practice 


‘ 


wherever th lamp Is put to practical use, outweigh Prof. Cross’ 


isolated experiment and opinion 


The best answer. however. to Dr. Morton’s statement that the 


= | 
adjustable stop is only necessary in starting, and to Prof. Cross’ ex 
perini nts. and the stronvest confirmation of the defendant's evidence 


is to be found in the testimony of Dr. Morton himself, plaintiffs’ 


S. LJ. What features of construction and operation e\- 
isting Lt) Complainants Exhibit brush Klectric Lamp No. 
qualify it especially to be used with a dynamo machine ? 

A. The combination of the clamp, lifter, core, carbon- 


holder. ane j hp te pd pt ;* adjpustabl stop, bw means of VW hich 


. 
© 


the carbon poles are separated from the establishment of 
‘an are to a fixed distance, which cannot be exceeded how- 
‘ever strong the current passing through the lamp fo 
‘the time being. By this means the violent fluctuations 

which would otherwise occur in starting the apparatus with 

a dynamo machine are avoided. These would render the 

lamp practically operative, causing it continually to sep- 
‘ arate the carbons until the are was interrupted, when the 
‘would run together again only te repeat the same per- 
‘ formance.” 


Ree.. }). OS. 
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In omitting the aljustable stop the defendants’ lamps, therefore, 
omit the characteristic and essential feature of the patented strue- 


ture 


To apply the foregoing to th: p ticular claims of the patent. 


I. The defendants do not infringe the #rsf claim because: 


l. For reasons already stated that refers to Fig. 6 of the 
patent alone. 

2. Because, if that claim Can be construed to embrace Pig. l 
alone, or to aly feature ) cullal to Fig. l. their lamps do not 
contain the “ core,” with its necessary solenoid, nor the “ clamp,” 
nor the “lifter,” of that claim. 

3. To make the mechanism of the claim operative, it is nec- 
essary that the combination of parts “ substantially as set forth ” 
should include the “ adjustable stop,” which the defendants do 
not use. 

4 
II. Thev do not infringe the ¢//r/ claim, because their lamps are 


without 


l. The “ core or armature’ of that claim. 
2S Tne “ clamp ” of that claim. 


3. The “a ljustable stop Dy” of that claim, 


III. They do not infringe the A/fth claim because their lamps do 


not contain : 


1. The “ annular clamp “ of that claim. 
2. Nor the means of moving said claim by magnetic action 


‘substantially as herein set forth,” viz., by solenoid and core. 


a ye > ont 


0 Soe: paca ox eee re 
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‘> , , : . , , . ; ° } 
). The mechan sm ol this CiAlitl in orde) to be operative Hiis©G 


requndirves the acliust ible StOD. which the defendants lamps clo not 


Ve 


IV. hey do not mntriwe thre ; fh claim. beea ist’. their lamps do 


not contain th innular clamp tf the claim Note that this 
; ; 1 : | } j 7 
ciaim must lie tac rhe means Of novihg the ClADLD), VIZ. solenoid 
BY t =e ‘lej ‘ I. lise 
and core, and tutte “utterly vont as a claim (to a ¢ Lek dEhpD IsCOnl- 
;¥ " H PP : 
nected from all the other mechanisin As such it would ly ALtICl- 


pate (| Dy the Saladin anc \\ iso} lamps Rec.. }). LOO]. Drawing 
after p. 1146—marked 1845, Rec., p. 1146), and indeed by the ordinary 


: } : , ] ry 
ring clamps which are matters of common knowle lcre, 


Considering the Weston and Brush lamps as entire structures, the 
eonelusion that the Weston lamps are not infringements of the 


Brush parte nt is corroborated by rachieal differences in thr 1 moc of 


Copy } LTIO?) 


‘inst. The Weston lamp, reference being had especially to 
Defts. Exhibit New Electric Lamp, does hot, upon the theory acd- 
vanced and insisted Upon ly plaintifts’ witnesses. have the SilLihne 
operation in feeding as the Brush lamp of the patent 

It is stated in thi specification ind =insisted upon by Prof. Cross | 
and others. that the normal operation of thie clamp and the other 
members of the Brush combination in feeding. were such that after 
the clamp rises against the adjustable stop in starting, it then 
gradually descends to the floor of the lamp marked D? in the draw 
ing, and there remains forthe gcreate) part of the time—“ feeding off 
the floor” as it is termed—and only rises to the stop at occasional 


intervals. 


Prof. Cross testified positively that a similar arrangement of 


— ee 


niiiteettiinisietnenail 


15] 


clamp and feeding apparatus that did not act in this way, but fed 
with the clamp the greater part of the time out of contact with floor, 
would not operate like the combinations of the Brush patent. 

Yet the defendants prove most conclusively, and the fact is, that 
this latter mode of feeding is the normal operation of the Weston 
lamp, and, therefore, this lamp, by the testimony of the defendants’ 


own witnesses. has a different mode of operation from the structure 


shown in the patent. 


The testimony to support the forevoing statements Is, as follows 

On the cross-examination of Professor Cross, the following hypo- 
thetical questions were put to him; 289 x-Q., which is_ italicized, 
was framed after a careful observation of the Weston lamp, and was, 
is Was subsequently abundantly proved, an accurate statement of 
the mode of operation in feeding of the Weston lamp claimed to be 
an infringement in this suit 

It will be seen that-on the hypothesis thus made, Professor Cross 
testifies that he should consid _ th uf the two feeding devices were 
‘ not substantially identical 


The testimony in question is as follows 


‘287 x-Q. Suppose it should appear by thorough experi- 
‘ment that the result of the supposed substitution in the 
‘Slater & Watson lamp was that the feeding was approxi- 
‘mately or practically continuous, so that in point of steadi- 
“ ness and efficiency, so far as light was concerned, the hght 
“ was equal to that of the Brush lamp of the patent in opera- 
‘ tion, but that the lower clamp remained just out of contact 
with the floor a large portion of the time, perhaps half of 
‘the time ; would you not then consider that the result of 
“ the substitution was to make the feeding apparatus sub- 


‘ stantially the same as that of the Brush lamp described in 


* 


‘the patent ? 


“A. It is very difficult to answer a hypothetical question 
“ of this nature. It is impossible to understand, except from 
‘what is seen in ap experiment, what practical continuity 
** really is. If the feeding did not occur by contact of the 
“clamp with the floor, and in the manner described in the 
‘ Brush patent, the feeding apparatus would not be substan- 
“ tially the same as that of the Brush patent. 


? 
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255 x-(). Suppose, under the hypothesis of the last qj ile s- 


rion, the feed. in point yf continuity. could not he dis- 
tinguished by eareful obs rvation trom that of thi Brush 
lamp thie oth I conditions Ol thie hy pothesis remaining th 


ame, What would then be your opinion as to the identity of 


- 

— 

eee 
~ 


upparatus and brush s ? 


\. I find it difficult to conceive of the action suggested 
If the feeding oecurs simply by jarring through the clamp, 
| should think that the two devices were identical. 

25 X (J. Continue thi hypothesis as before. and sup- 
pose that cre ful observation shows that the Op ration of 
the feeding is this The rod does not jal throweh the 
Clamps when the latte) are not in contact with the Hoor, 
and when they are mn contact with the floor, the rod after’ a 
short inte rval slightly overt eds. whereupon the clamp imme 
liately leaves the floor, and this Appears to be the normal 
operation ; but the overfeeding is so slight that it does not 
interfere with as uniform a steadiness of are as that ob 
~ rved in thi Brush lamp, burning under ordinarily favor 
ible conditions lam Supposing, as before, that the clamps 
are out of contact with the tloor, half or more than half of 
thre time. Please answer thi Sitdiie question as to the 


iientitv of the modified apparatus with Brush’s ? 


\. | do not think that it 1s possible for the Liana y 
au ration dleseribed, to tv consistent with as vrTrent stead 
ness as that which oecurs with the Brush lamp. Lf such an 
operation and result were possible, | should think that a 
" CLOSE] approximation to ike ntity was re ached, but / should 


‘ , . , . ; ; 
j 4 a . / . . > , fj 
fii f priNGiT ei ; aie j j ; tere Um, MJ (terre S ff ¢'s7'% pol wsnthatainitiai fi 


The defendants prove that thi supposed mode of feeding which 


Prof. Cross thus testified was in his opip1on materially different 


Op) ration of the Brush patented lamp. is the precise mode 
of the Weston lamp in controversy. 


Weston testified upon this point as follows : 

‘24 (. In the ordinary and normal operation of you 
lamp in either form, what is the position of the clamp with 
re spect to the tloor i 


vy 


0 
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‘A. It touches the floor at regular intervals, releases the 
‘carbon rod, then grips it again and rises, carrying with it 
‘* the carbon rod and carbons. 

‘ 2d (). What portion if the time 1s it in contact with the 


wi ae mor 7 


1. Only just sufficient time to allow the rod to drop 
“ through, which is always an exceedingly small portion of 
“the total time the lamp is burning, generally a very few 
” seconds just before each interval of feeding. 

‘26 (). Piease state whether or not the dropping through 
“ of the rod last mentioned is a shght overfeeding ? 

‘A. Yes, sir; and I have found it practically impossible 
‘to avoid this overfeeding, the feeding always taking place 
by iu step action. 

Reec.. }). S56. 

Some attempt was mace by the appellants to show that the 
Weston lamp did not operate as stated by Mr. Weston, but Mr. 
Weston is corroborated by overwhelming proof. 

See Testimony of Mr. Pope, 4 Q. and Ans., Ree., p. 850 
ef ser. ; and 19 and 20 Re-d. ., p. SOY ef S€¢).; and 
‘Testimony of Caldwell. Ree.. p. S71: Garver. Rec.. p. 
875; Baker, Rec., p. 876; and by Mr. Quimby, Rec., 


}). QT 7 el se. 


SF OND. The Weston lamps belong to the bia short arc a S} stem. 
while the Brush lamp belongs to the “ long are” system ; an im por- 
tant difference. 

This oes not mean that by changes or manipulations either lamp 
cannot be made, under certain coriditions, to burn, the one with a 
longer and the other with a shorter arc, but that its norma! operation 
involves the production of an are of a certain length. and that it is 
constructed and intend 7 for that are, and, if mace to produce iti 
are of a different length, it is made to do so by forcing the lamp to 
operate in a way it is not intended to operate, and in which it would 


not be practical to have it operate in general use. 


EA SOM Slat BEAR 
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Phi OLS j Lie hice of this cditt rence ih thr lamps Is it superiority 


in several particulars in favor of the Weston Lamp, and especially in 
I Wi Ston Lamp - pul res a current oft ~() much lower inte nsity 
in order to maintain it. that whereas the eurrent which furnishes 


the brush Lamp is i highly dangerous fore - lable LO produce cli atl) 
f accidently discharged tnto the human body, the current which is 
required by the Weston Lamp is harmless. 

The difference between the short and the long are systems and 
the cons quences are set forth by Mr. Weston in his testimony aS 
follows (Ree.. D. 10606. ef se 


fe 
‘ 


de (J What is the normal length of the are In a lamp 
constructed according to the specification anc drawings of 
the Brush patent ¢ 
A. The length of the are may be varied within certain 
limits by the constructor or users. The length of the are 
‘need have no fixed limit in such a lamp as is described in 
‘ the patent, and it would be largely dependent upon the 
nature of the current used. I cannot say in the lamp which 
| have used that the are had any particular fixed length, as the 
* cond'tions were varied from time to time in order to find the 
, podnet at which the best results could be obtained. The best 
‘results were obtained from that particular lamp with an are 
‘ of about one-sixteenth of an inch. 
oe (). Are ther Any special advantages arising from burn- 
* ing a lamp with an are of one thirty-second of an inch? = If 
‘* there are, will you mention them ? 
A. Yes, sir. The quality of the light obtained from an 
g electric ure lamp Is large Ly dependent pon the length of 
‘theare. The useful ray soflight come solely from the incandes- 
“cent carbons, and not from the arc or matter intervening be- 
“ tween the ends of the carbons, which furnishes the con- 
* ducting path, and which consist mainly (probably) of carbon, 
‘in the form of vapor. The arc, however, does furnish some 
* hight, but not of a desirable quality ; it consists mainly of 
‘the rays of the light which we find at the blue end of the 
‘ spectrum, and which are of little or no utility for illuminat- 
‘ing purposes. In fact these rays are decidedly objectiona- 
2 ble. and may be considered “as sources of loss which decrease 
‘the efficiency of the system. They are particularly objec- 
‘ tionable as to quality, owing to the strong blue tint or color 


‘which they possess, and which is quite noticeable in many 


| aD 


* electric lights Lights in which these particular ravs exist 


* ducing the leneth of tl are to the smal 


‘ the art, this peculiar effect was considered by many t 


in abundance produce what is sometimes termed moon- 


‘light effect, and by some ghastly. In the early stages of 


be 


necessarily incident to the eleetrie are light. and the use of 


- 
— 


it Wis St riously hiect it , Cspe rally by ln lies ly re- 


| | 


Lot practh ible 


limits, the proportion of thes rays is greativ diminished, 


‘and consequent! the a ality of the heht much lmproved., 


In the long are much the largest amount of heoht emanates 


from the positive Or uUppel carbon. and thi lowe r Qi Leuit- 


‘tive carbon furnishes verv little indeed. 


And since the holt emanates mainly from the lower end 


‘ of the carbon, or more properly from the concave surface of 


‘the end of the cylindrical carbon rod, which coneavity is 


si commonly known As the crater, the distribution of the light 


- 


is necessarily very unequal. 
“In the short arc, however, both carbons are highls 
heated and both yield considerable light. This produces a 


much more uniform distribution of the light in all directions, 


“and constitutes one of the most important acvantages of the 


‘short are system. Another advantage arising from the use 


‘of theshort are system Is creater safety of life and property 


when such lamps are used. This arises from the fact that 
it is necessary to use a machine having much greater electro 


: 


motive force to run a | imp having a short one, because the 
resistance of the long arc is greater than that of the short 
ure, This IS not SO mantitest iD CaSCS where only it single 
heht is usedin a etreu't, or in other words with machines 


which have only the necessary electro-motive foree to run 


* One light, because 1D this CUuLS€ the electro-motive force would 


never be so great as to be dangerous either to life or prop- 


‘“ erty: but as the number of lights in cireuit 1s increased the 


. 


‘ danger greatly increases. 


" This question of the 7 Lhvrer to life and property has been 


‘a very serious one in electric lighting, and quite a number 
‘ of lives have already been lost by the useof apparatus which 
“ furnished currents for maintaining long ares. There has 
‘also been quite a number of accidents from defective insu- 


‘lation. and other difficulties ‘which are. to a certain extent. 


inherent in the long are system, all of which constitute great 


“ objections to the use of long are lamps or machines ay 
‘reducing the length of the arc to the lowest possible prac- 


‘ticable limit, and by designing and constructing apparatus 


’ ° ° ; } . . . e 
to work satisfactorily under these conditions. this danger 1s 


very much reduced. A rain. iW the lone are system it IS eX- 


; ° ld : 1° " 
tremely diffeult to maintain a steadv light. as the are is 


‘constantly moving or changing its position slightly, which 


produces a constant flickering of the light, whereas in the 


short Are Svstei tf hie re is Dut very lit tle ( yf this Hickering, 


. 
- 


and the hohts ure therefore ver\ much superior in stead 
Ness 

9 Q. Will you explain what you mean by electro-motive 
force, as used in your answer ? 

A. Klectro motive foree may be defined as that force 
which tends to produce a current. It may be compared 
with pressure in steam boilers. We have our units for 
measurements and comparison of this force similar to the 


units for the measurement ot pressure of steam lor C\- 


‘ample, in steam boilers we say the pressure is so man} 


pounds per square inch, and the total pressure on the boiler 
may be obtained by determining the total number of square 


inches, and multiplying by the number of pounds of pres- 


‘sure on one square inch. In the measurement of electro- 


motive force we have a unit called a volt, which has a fixed 
value, and which was determined by a committee of the 


British Association. In order to get a given current through 


"a certain resistance a certain electro-motive force must he 


used. If you increase the resistance of the circuit. and wish 


‘ to maintain the same current. the electro-motive force must 


rt increased in the same ratio as the increase 1D the resist 


" ance ; hence, this lower the resistance of the ecireuit, the less 


, the « lectro-motiv: force required tO force a given current 
‘through it. 


iY if is much more difficult to insulate i conduetor in which 


‘‘the electro-motive force is high than one in which the 


‘* electro-motive force is low. When a machine furnishing high 


‘ electro-motive force is used the current produced thereby 


is sometimes said, but I think erroneously. to be a current 


‘ of nigh electro-motive force, but more properly a current of 


high tension. 


10 @. When a current of high tension is used, is there 


‘any danger resulting therefrom, either to the machine or 


‘lamp or both ;: if there is. what is the danger, and how does 


it come about ? 


‘It may be safely said that the danger, both to the ma- 


" chine and lamp, increases As the tension of the current in- 


‘ creases, but the electro-motive force required to operate a 


—* 
vt 
~] 


: single lamp is So) low that it is not difficult to secure proper 


“insulation in the machine. or to avoid a tendenevy to dis- 


‘ charge Across the commutator. and there would be but COl- 


‘ paratively litthe danger of injury to the machine where only 


‘one lamp is used. The same may be sail of the lamp ; 


} 


‘there would be but little danger of injuring the lamp where 


‘only one lamp is used 


- oF (J. Is there Any material difference between the elec- 


‘ tro-motive force and current tension required in it lamp 


‘which burns with an are of one thirty-seconth of an inch 


AS compared with that required in a lamp which burns an 


‘are of one-sixteenth or one-eighth of an inch, either when 


‘the lamps burn singly, or when there are several burning 


‘in series; if there is any material difference, what is it ? 


“A. Yes, there is a great difference. The are of one- 


‘eighth of an inch would require about double the electro- 


. motive force required by the are of One thirty-secondth 


‘of an inch. The are of one-sixteenth of an inch not 


* oo much. it is necessary to increase the electro-motive 


‘force in the same proportion as the number of lamps 


rae added in series ili single circuit : in other words. if i 


‘‘ single lamp requires an electromotive force of 56 volts to 


‘ run it satisfactorily, ten such lamps in series would require 


« 
. 


‘an electro-motive force of 560 volts, and 20 such lamps 


in series would require double this electro-motive force 


viz., 1,120 volts, and so on. Whereas, if the lamp re- 


s¢ quired but 25 volts. ten such lamps in series would re- 


e 


* quire 250 volts. and twenty such lamps 500 volts. This 


would he about the maximum electro-motive force required 


: for the one thirt -secondth of ani inch are. The one-sixteenth 


‘ would require an electro-motive force probably of 36 to 40 


‘volts; and ten such lamps would require 400 volts ; and 


‘twenty such lamps 800 volts, and so on. 


‘12 Q. Are the differences which you have mentioned in 


‘the electro-motive force material. safety to life and property 


‘and machine and lamp considered ? 


“A. Yes, sir; very material indeed. 
‘13 Q. How are you able to have in lamps invented by 


‘ you (L refer, of course, to the lamps of the defendants in this 


° 
. 


* 
~ 


“> 


. CTLS@ } 


,a normal are of only one thirty-secondth of an inch ? 

“ A. By making an extremely sensitive lamp, in which the 
moving parts which control the feeding of the carbons are 
extremely light, and by the use of peculiar magnets, which 
are well adapted to respond to any slight changes in the 
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current strength, and consequently feed the carbon forward 
(>) ch LW it r ick into il position where the re sistance of the 
}) and COMSeCUE ntls the leneth of the aire is that which 


NAS been Tonunae necessary ttl orde bo secure i Satistactory 


By drawing it back | do not mean to draw it back into 


hxecdl DOSITLO LrTALDST A stop Or 1ts ju uli nt. but by WuSilhnY 


such a counter-opposing force as will secure a balance of 

rrees in tiie etdniy. in i. svstem or electric hehting thre 

lamp 3s but asmall part of it. and the AI and machine 
: : 


must be so balanced with each other as to secure this fixed 
COn lition, wi ich nave stated thas been found necessary to 
lohit When J sik fixed condition, 
erly constructed lamp contains im itsell 
rive the best results. kor Kamp = 

lamp which is made to run witha machme having an electro- 
motive force of 500) volts, and requiring a current of ten 
Webs rs, would not work satisfactorily with il machin ot 23) 
volts and requiring a current of twenty Webers ; and, ther 
fore, each lamp would have to be coupled with its corr 
spondn 5, machine. anc the lamps i at signed and COll- 
structs d Aas TO pre “erTVve: i condition ol equilibrium, Twit neve) 
the normal o1 standard current was PASSING, 

14 Q. How have you been able to secure lightness of th 
moving parts 

\. 1) using pr cullar mavnets Of great power, and using 
it uoht armature moving th certain re lation to thi poke s oT 


sald magnets, 


Lhird. The Brush lamp, in order to maintaim its normal are, r 
quires a high degree of resistance In the cireuit outside of the are 


Wi StTOhH Ss Ln ps do not. 


’ 


High resistance heats the machine and consumes electric energy. 
at a rate which makes it highly CXpPensive. 
Pope, 3 Q., p. 838. 
Gand 7 \., p. S34). 


10 ()., p. 839, S40. 
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or the foregoing reasons, and upon the facts above set forth, it 
it is clear that the Exhibits “ Defendants’ Electric Lamp” and “ De- 
fendants’ New Electrie Lamp,” do not infringe the Ist, 3d, 5th and 
6th claims of the Brush patent, becaus 

Kirst. They do not contain mat rial eleme hts whi ly enter as 
necessary members into the combinations specified in said claims. 

Second. Decau st they have i fee ling device having an essentially 
different mode of operation from the original lamp of the Brush 
patent, and have a structure producing a different result, and involv- 
ing material differences, and placing them in a different system from 


that lamp. 


The decree should be affirmed. 
S. A. DUNCAN, 
kK. WETMORE. 
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Summary of Brief for Appellants. 


This is a suit for infringement of the first, third, 
fifth and sizth claims of reissued letters patent No. 
8718, granted May 20, 1879, to Charles F. Brush, for 
‘‘improvement in electric lamps.’ 


' The Court below dismissed the bill with costs, 
because of prior use by Chas. H. Hayes, at An- 
sonia, Conn. 


Error. 


Error is here alleged on appeal, in the first place, 
because that the Court below found that the Ansonia 
use by Charles H. Hayes was sufficiently proved, 
and was such a use as to anticipate the invention ; 
and because that the Court below did not find, to 
the contrary, that the said use began in experiment, 
ended in abandonment, and was_ insufficiently 
proven to have been in the interval such a use as 
would anticipate a patent granted to a true but 
subsequent inventor. 


Error is alleged, in the second place, because that 
the Court below, holding said Ansonia use to 
be sufficiently proved, construed the patent in suit 
so broadly as to include such prior device ; and be- 
cause that the Court below did not, to the contrary, 
so construe the patent narrowly as to exclude such 
prior device. 


The consideration of this Hayes prior use will be 
found at a later place in this summary, the subjects 
being here taken up in their logical order. 


The Appellants’ title. 


The appellants litle wnder the lamp patent is 
made out. 

There is no objection to the joinder of the holder 
of the legal title and the grantee of the exclusive 


right to make and sell. 


Brief, p. V8. 


State of the art. 

From the explanations given on pages 99 to 104 
of the brief, under the head ‘*‘ General Principles of 
Klectric Lighting,” it appears that the required 


steadiness of an are-light may be attained by having 


the strength of current and the length of are control 


each other ; and the invention in question in this 


case relates to fhe means by which that mutual 


control is perfectly attained 


Kleetric are lamps in which the length of the are 


and the strength of the current control each other. 


are known as cvlomasic electric: are lamps : and Lo 


this class all modern electric are lamps belong. 


ln earlier lamps the carbons were moved toward 
each other, as they burned away, by hand; and 
afterwards by mechanism driven by a weight or 
spring, at a predetermined rate which was acjusted, 
as nearly as might be, to the assumed rate of waste 
of the carbons. jut as the rate of waste depended 
upon the strength of the current from moment to 
moment, any rariation in the strength of the cur- 
rent instantly produced a variation in the are, thus 
making the light unstead) 


lt was not. Says Vii Po} ¢ appellees’ expert), 


‘until the invention of the automatic lamp, in 
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‘which the distances between the electrodes is 
‘automatically controlled by, and therefore de- 
pendent upon, the strength and lighting capacity 
‘of the electric current itself, that a practical 
‘ system of electric lighting became at all possible.”’ 


Again, there have been, as Mr. Pope says, TWO 
classes of automatic lamps, differing in the charac- 
ter of the means by which this automatic mutual 
control of are and current strength was brought 
about. 


| The class in which changes in the current 
strength produce the required movements of the 
electrodes (to Keep the are uniform), by means of 


eloeh work WeCHANISIN. controlled by the electro- 


magnetic agent. 


2. The class in which the clock-work or other ex- 
traneous power is dispensed with, and the necessary 
movements are effected solely by the action of the 
electric current itself ; changes of current strength 
being made to act upon the carbon electrodes 


directly 


/3) lef, }). LOG. 


Of the first class (the gear-feed lamps, so 
called), the best known example is the Serrin lamp; 
and this, with others of the same class, is discussed 
on pages 106 to 123 of the brief 


/n operation the Serrin is a good lamp ; that is to 
Say, so far as it operates in the designed manner, 
its results are good, the objections to it going more 
particularly to complexity, and cost, and difficulty 
of keeping in orde! 


Of the objections we will speak late We will 
refer now to those characteristics of it which give it 
its value: 

First, the connection between the moving member 
of the magnetic system (viz., the core or armature) 
and the carbon to be moved by it @s delachabl b 
j.e., sometimes lets go the carbon so that it may 
descend by the action of gravity or of a spring, and 
again grasps it so as to prevent its descent or to lift 
it as the core or armature rises. 

By virtue of this fact, morahle cai bons of indefin ile 
length may be used and still kept under the control 
ofa core or armature whose local relation to the 
magnetic system of which it forms a part is not in- , 
juriously changed. 

lf the connection between the core or armature 
and the movable carbon is not detachable, then all 
the feeding movement of the carbon, as the burn 


ing proceeds, is attended by a corresponding move- 
ment of the core or armature away from its proper 
working relation to the magnetic system of which 
it forms a part. 

The Archereau, the Browning and the White 
lamps (see pp. 127-135 of the brief) are examples 
of lamps with a fixed (not detachable) connection 
between the core or armature and-the movable car- 
bon. 


Secondly, the Serrin (speaking of it, as before, as 
the best example of the gear-feed lamps) is an 
equilibrium lamp. 

sy this we mean that the electro-magnetic system 
employed is such that the core or armatare making 
part of it may be held in equilibrium by the mag 
netic attraction on the one hand, and by gravity or 
“ spring on the other, so that it does not tend to 
move either up or down, whatever position it may 
be occupving, of those positions which it is required 
to occupy in the operation of the lamp, so long as 
the current strength remains unchanged. Therefore 
any variation of current strength produces a move 
in one direction or another, according as the map 
netism increases or diminishes, and a movement of 
such an extent in that direction as is called for by 
the amount of increase or decrease of the magnet- 
ism. And thus is realized the theory, essential to 
a good are lamp, that the are shall remain con- 
stant while the current strength is constant, and 
that any variation in the are shall instantly pro- 
duce acorresponding variation of current strength 
and consequently of magnetism), which shall, in 
its turn, instantly restore the are to its former con- 
dition, with the result that the are is automatically 
kept practically uniform and steady. 

The sort of electro-magnetic system necessary for 
an equilibrium lamp is explained on page 109 of 
the brief, and it is there contrasted with the ordi 
nary electro-magnet and armature. 

In the well known operation of that device, the 
pull of the magnet (although the current strength 


may be constant) varies enormously with the dis 
tance of the armature from the magnet: and there- 
fore, in moving from one to another of the positions 
which the armature should take in order to raise or 
lower the carbon so as to correct variations in the 
are, the equilibrium which might for an instant ex- 
ist would be the next instant destroyed. 

For slop lamps, on the other hand, the ordinary 
‘electro magnet and armature is well suited. (See 
pp. 136-139 of this brief; and also, on pages 176 
and 178, an extract from testimony of Wesfon, con 
demning the stop principle 


The gear-feed lamps, then, notably: the Serrin, 
embodied the two important features of (1) detach- 
able connection of core or armature with the mov 
able carbon, and (2) an electro-magnetic system 
whose moving member was held in equilibrium by 
the magnetic pull on the one hand, and gravity or 
a spring, or both, on the other, so that it tended to 
move only in the direction of, and to an extent pro 
portionate to, variations of magnetism resulting 


from variations of cirrent strength 


The great objection to lamps of this class was in 
respect to fhe mode ot detachably connecting the 
core or armature and the movable carbon. ‘The core 
or armature was detachably connected, not with the 
carbon directly, but with a clock-work mechanism ; 
which clock-work mechanism, when disconnected 
from the core or armature, controlled the feed of the 
movable carbon into the are, by the rotation, tooth 
by tooth, of the gears composing it, by the force of 
a weight or a spring. 

This was the sort of device which was then sup- 
posed to be necessary in order to control the move 
ment of the carbon under the action of a weight or 
spring, when surrendered to that action by the core 
or armature letting go its hold 

The mechanism was complicated and delicate, ex- 
pensive to make, liable to disarrangement, difficult 
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to repair, and requiring special skill for its success- 
ful operation. 


See Briefs, pp. 115, 120, 122. 


A glance at the Serrin lamp, the best of this type, 
will confirm this. 

And it is so important practically, that, as we 
have seen, the accomplished expert for the appeflees, 
Mr. Pope, c/assifies automatic are lamps as those 
which, on the one hand, have this mode of detach- 
ably connecting the core or armature with the move- 
able carbon, and those in which, on the other hand, 
the clock-work or other extraneous power is dis- 
pensed with, and the carbon is directly acted upon 
by gravity or a spring to feed it into the are when 
the connection with the core or armature is de- 
tached. 


The Staite lamp, or rather the lamp described in 
the Staite patent, granted in England in 1853, had 
a much simpler detachable connection than the 
Serrin, but still it had a footh-by-tooth Seed ; the 
feeding could take place to no less extent at any 
time than the distance from one tooth to the next, 
no matter how delicate the requirements of the arc 
might be. The Serrin, which came afterwards, 
was so organized, by the introduction of clock-work 
leverage, as to give much more minute and delicate 
feeding movements at the arc, and so became the 
leading gear-feed lamp. 


The Staite lamp. so far as any evidence shows, 
has never existed except on paper. 


Brief, pp. 187, 188. 


None of the oid gear-feed lamps have ever been 
used in this country, except in laboratories and 
technical schools. Their use abroad has been ex- 
tremely limited. 


Brief, pp. 116, 117, 122. 
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At the time of the introduction of the Brush 
lam D), there was no commercial electric are lamp in 
this country, if it can be said that there was any 
in Kurope. | 


Brief, p. 118 


The Brush invention embodies the indispensable 
equilibrium principle in a lamp which has a detach 
able connection. cheap and simple in construction. 
and not liable to be deranged under the conditions 
of ordinary se, 


Upwards of three thousand three hundred and 
fifty Jamps, embracing this invention, were sold in 
this country within three years after their intro 
duction in 1878, and about twenty thousand in all 
were sold up to the end of the year 1882 


An example of the Brush lamp, constructed in 
conformity with the specification of the patent, is 
the ‘* Franklin Institute Lamp,’’ which was built and 
sold by the Brush Company before the original 
patent, and used by the Franklin Institute until it 


was given up to us for use in evidence in this case. 


Kora description of its construction and Opera 
tion. See the extracts from the specifications and 


ex pert testimony In relation thereto, on pales 19D 


907 of the brief. 


[It is now desirable that the egui/ibrium operation 
to which we have referred, and which we now see 
is the described operation of the Brush lamp, 
should be contrasted with thee slop operation, to 
which a brief reference has been already made ; 
and that the slop-/amps, or stop-lamp patents, 
known before the date of the Brush invention, 
should be examined 


in these lamps there were (he lachable connections 
between the armature and the movable carbon, 
more or less free from the objections ice the comph 
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cated detachable connections of the Serrin and 
other gear-feed lamps; but, as we shall see, the 
stop-lamps, in attaining this advantage, sacrificed 
the condition (indispensable to a good are lamp) 
of working nder equilibrium of forces. 


The operation of stop-lamps je nerally IS @X- 
plained on pages 135-139. 

The stop-lamps to be considered are 

1. The Roberts. 

, fi The Nlater A Watson (>) Hart). 


The construction and operation of the Roderts 
stop-lamp are described on pages 135.139 of the 
brief. 


It is not disputed that the Roberts patent de- 
scribes only a stop lamp 


As to the S/ater & Watlson (or Hart) lamp, there 
is no controversy that, as described by the pat- 


entees, it is a stop-lamp. 

lt is fully discussed on pages 145 179. 

My. Weston. appellees: ex pert, Says that. he 
knows of no attempts to introduce these lamps 


Brief, p. 178 
Practically, they existed on/y on paper. 
See Brief, p. 175. 


The brief, in the places above referred to, makes 
it perfectly plain that the S/ater & Watson (or Hart 
lamp) and the Roberts lamp, both patented abroad 
in 1852, were lamps of a well-defined and distinct 
ty pe, riz... slop-lamps, and were, as such. of no 
practical commercial value, and advanced the art 
of electric are lighting nof af a// 


That at this stage the need was felt of an arc lamp 
which should combine the equilibrium principle of 
working and simplicity of detachable connection 
(Roberts and Slater & Watson having surrendered 
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the former in their effort to get the latter); is shown 
Dy the fact that seven years after (1859), a French 
patent was taken for a contrivance designed to ac- 
complish the reconciliation of these two important 
conditions ; this was the Grenet patent. 

Grenet used a solenoid and core instead of the 
ordinary electro-magnet and armature, and his pro- 
posed lamp was an equilibrium lamp. 

His detachable connection was one which seized 
and let go the carbon rod of the movable carbon by 
magnetic attraction and release, not by mechanical 
action at all; and for this reason it could never be 
practically successful, as is explained on pages 188 
190 of the brief. 

There IS NO e\ idence that it Was ever used or ever 


existed except on papel 


The state of the art up to the time of the Brush 
invention is summed up concisely, and the charac 
teristic operation of the Brush lamp contrasted with 
what lad preceded it, on pages 190-192 of our 


brief, 


This characteristic operation is clearly set out in 
the Brush specification (see pp. 195-205 of our 


brief). 


On pages 905-229 of the brief. we state and discuss 
a question of disclaimer and the law affecting it: the 
disclaimer being one filed since the case was begun 
(Oct. 14, 1881), and being intended to disclaim, if the 
(possible) construction of the patent should be held 
to include it, any clamp whichis not substantially 
the same in construction and mode of operation as 
the annular clamp D shown and described in the 


patent. 


It may be argued that the second disclaimer, to 
wit, of April 6, 1883, (Record, p. 899) is illegal in so. 
far as it has reference to the third claim. 

The third claim as it stood before the disclaimer 


was as follows: 
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‘*In an electric lamp the combination of the core 
or armature C, the clamp D, and adjustable stop 
)’, or their equivalents, whereby the points of the 
carbons are separated from each other when an 
electrical current is established, prevented from 
separating so far as to break the current, and 
gradually fed together as the carbons are consumed, 
substantially as described.” 

L pon the supposition that this claim might be 
construed as covering the combination specified, 
however the clamp might be raised to the stop, @. e., 
whether by the rod raising the clamp, as in: Figure 
6, and in the old White lamp, or by the core or 
armature raising the clamp by a lifter secured to 
the core or armature, as in Figure |, the diselaimer 
was filed substantially adding to the third claim 
the following words of limitation, viz.: 


‘“When the core or armature raises the clamp 
by a lifter secured to such core or armature, sub- 
stantially as described.” 

In the first place it may well be the opinion of 
the Court that it was not necessary to make this 
disclaimer at all as to the third claim in order to 
put such limitation upon it ; but that such was its - 
proper construction as it stood. The combination 
by which the third claim says the carbon points are 
separated and their movement apart arrested com- 
prises the core, the clamp and the stop. It may 
well be the opinion of the Court that the operation 
here referred to is the operation of the Figure ] 
lamp and not of the Figure 6 lamp, because in the 
Figtire 6 lamp another element, viz., the spring OC’ 
must have been brought in, as without that spring 
there is not in Figure 6 any provision for tilting the 
clamp so thatit shall be carried up against the stop; 
the stop in Figure 6 is useless and inoperative with- 
out some provision to tilt the clamp, and has noco- 
operation with the clamp, except by reason of the 
tilting action of the spring C’ in the clamp. In the 
lamp of Figure 1, the core furnishes that provision. 
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sut so far as there was any doubt whether the 
claim included the Figure 6 manner of raising the 
Clamp as well as the Figure | manner of raising it, 
the disclaimer removes that doubt; and it is now 
said by the defendants that this was inadmissible 
because it was an attempt in effect to reform or al- 
ter the de scription of lhe invention; that being the 
function of a reissue and not of a disclaimer. There 
is not the least foundation for this suggestion. No- 
body disputes that the Figure 1 manner of lifting 
the clamp and the Figure 6 manner of lifting it 
are each clearly described and shown in its appro- 
priate part of the specification, and that the Figure 
| manner of lifting the clamp as distinguished from 
the Figure 6 manner of lifting the clamp, is specifi 
cally claimed as of the patentee’s separate invention 
in the claims of the original application and patent 


and in the claims of the reissue patent in suit. Kor 
these reHSOTIS the case of Haale s Vv. The Alhan i] Slore 
(o.. has no application to the case. 


The Lamp of Figure 6. 


The Brush specification contains a description and 


drawing of a second form of lamp, in which the 
characteristic operation heretofore explained is nol 
embodied. 

The drawing is Fig. 6, and the lamp is known as 
the lamp of Fig. 6. 

The core in this lamp, controlled by the magnet- 
ism of the helix, is rigidly connected (not detach- 
ably) with the carbon-rod, and the motion of the 
core is not communicated to the carbon-rod through 
the clamp. The clamp does not perform the fune- 
tion which it performs in the lamp shown in Fig. 1. 

This Fig. 6 form of lamp is in facta lampof the 
type heretofore explained, in which, there being no 
detachable connection between the moving member 
of the magnetic system and the movable carbon, 
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the former moves away from its proper local rela- 
tion to the rest of the magnetic system, as the /atter 
is consumed. It is much the best lamp of this 
type, but still it is that kind of. lamp, and, as such, 
is plainly distinguishable from the class having a 
detachable connection through which the mavable 
carbon feeds down into the are. 

This substantial difference, in fuct, is admitted. 
But the appellees try to show that by reason of 
certain general expressions in the Brush specifica- 
tion, the Court will be foreed to hold that the 
admitted substantial difference does not exist. 

The subject is discussed on pages 229-245 of our 


brief 


The Construction of the 6th Claim. 


‘* In an electric lamp, an annular clamp adapted 
‘* to grasp and move a carbon-holder, substantially 
‘as shown.”’ 

The grasping and moving operation which this 
claim calls for is that without which, in some degree 
of perfection, an equilibrium lamp cannot be had; 
and the more perfectly it is performed, the more 
perfectly is the equilibrium maintained. 

[t is this: 

A grasping of the carbon-holder whenever it is to 
be moved, much or little, or never so little, or 
checked entirely, or slightly,-or never so slightly ; 
a grasp practically continuously maintained, but 
by variations of the angle of the annular clamp 
with the rod, successively relaxing and tightening 
on successive new points of the rod as such new 
points are exposed to the grasp by the carbon- 
holder feeding down through the clamp: and a 
moving of the carbon-holder in the direction and 
to the extent, be it much or little, or never so little, 
which is required to compensate, from moment to 
moment, for the changes which take place in the 
arc as the carbons are consumed and the current 
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fluctuates up and down in the normal operation of 
the lamp This operation necessarily involves the 
operation of the floor which thereby becomes an 


element of the clalm. 
See pp. 245-247 of the Aries 


This is 42 broad contrast with the crasping and 
moving operation of the clamp of a slop lamp or 
winker lamp, such as the Roberts or Slater & 
Watson 

In fhe? there is, as has been already stated, in a 
certaln sense, 2 grasping cut successive hew points on 
the carbon-rod, as such new points are exposed to 
the Prasp hy the carbon holder feeding down 
through the grasping device, and after every such 
regrasp a moving of the carbon-holder in the direc- 
tion to reform the are. /n words, the two opera- 
tions may be compared so that they shall seem to 
differ only in degree. -But that the difference is not 
merely of degree is made plain by two facts: firs?, 
that in one case we have a stop lamp and in the 
other case an equilibrium lamp, the radical differ 
ences between which two kinds of lamps have been 
too strongly stated by the appellees themselves to 
he possibly confounded (>) obscured : and Ne condly, 
that in one case we may use an ordinary electro 
magnet armature with its enormous rate of increase 
of magnetic attraction as the armature approaches 
the magnet, and in the other case we must use a 
solenoid and core, or some constrained aimature 
having substantially the operation of the solenoid 
and core, by which the magnetic attraction is not 
materially changed by such changes in the posi- 
tion of the core or armature (relatively to the point 
of greatest attraction) as are required in the 
practical operation of the lamp. 

The elements. therefore, of this claim ure the 
annular clamp, fhe carbon-holde ro Lhe floor, and 
“ANY MOvILNG ade nt which will, through the clamp 
and by the CO-Opre ration of the floor, do the de scribed 
work bpon fhe carbon-holder eT, lhe describe d WAY. 


Se eel 


1h 
The Construction of the 5th Claim. 


‘‘In an electric lamp, the combination, with a 
‘ carbon-holder, of an annular clamp surrounding 
‘the carbon-holder, said clamp adapted to be 
‘moved, and thereby to separate the carbon- points 
‘ hy electrical or magnetic action, § ubstantially as 
** herein set forth.” 


This claim adds to the elements of the 6th claim 
this: that the agent moving the clamp must be 
specifically an electrical or magnetic agent. 


The electrical or magnetic agent must be such as 
will enable the clamp to have its described opera- 
tion. And to do this, and thus, through the clam p, 
to establish and continuously regulate the are, the 
electric or magnetic agent must be such as will 
admit of the maintenance of the equilibrium or 
halance of force 5 acting Osi lhe earbon holder. 


In order to do this, the electric or magnetic 
agent, whose movements control the movements of 
the carbon, must have no tendency to move except 
as the current varies. If it had, the movements of 
the carbon would, of course, not correspond exactly 
with the changes of current strength, which exact 
correspondence is indispensable. 

The electric or magnetic agent, to be practically 
free from tendency to move except in obedience to 
changes in current strength, must have all its nec- 
essary movements take place in a magnetic field 
within which the attraction (supposing the current 
strength to be constant) does not materially change. 


Various devices well known to constructors of 
electrical apparatus have this capacity. The most 
common one is the solenoid and core, which is 
specially described in the Brush patent. 

Others are what are called ‘* repartiteurs’’ or 
‘distributors,’ being various modifications of the 
armatures of electro-magnets—the armatures being 
in some cases mechanically constrained to move iz 
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a path in the magnetic field, throughout which 
path the magnetic attraction is practically uniform 
(for a uniform current) throughout the desired 
length of traverse ; and in other cases, the peculiar 
construction of the magnet or armature, or both, 
being such that a portion of the armature enters a 
magnetic field attracting it in the opposite direc 
tion. 


See ff) (ef, pp Y47 YDS. 


before passing from the construction of the 5th 
and 6th claims, we must notice a question which is 
not discussed in our brief, but which may be raised 
by the appellees. 

It may be contended that our 5th and 6th claims 
cannot stand, on the cvround that they were once 
rejected and withdrawn in the course of the pro- 
ceedings in the Patent Office on the original Brush 
application. 

September 28, 1877, the original application was 
tiled with the following as its Ist and 3d claims (see 
Record, p. 1051 


‘Ist. In an electric lamp, the clamp D or its 
‘equivalent, by means of which the carbon- holder 

>is firmly held and permitted to gradually feed 
‘the carbon-point as the same is consumed, sub- 
‘ stantially as specified, ” 

‘3d. In an electric lamp, the combination of the 
‘core or armature C and the clamp D, by means of 
‘ which the carbon-points are separated from each 
‘other as soon as an electrical current is estab- 
‘lished, and held asunder during the continuance 
‘of the current, and then permitted to come to 
‘gether as soon as the current ceases, substan 
‘tially as and for the purposes specified.” 

The descriptive part of the application contained 
the following paragraph ( Record, p. 1049) : 

‘* J do not limit myself narrowly lo the ring dD), 
- other de Rice x Mia tf he employe d which mould 
o accomplish the same result. Any device may be 
“used which, while a current of electricity is not 
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‘* passing through the helix A, will permit the rod 
> to move freely up and down, but which, when 

‘a current of electricity is passed through the 

: helix. will. by the raising of the core €3. operate 

‘both to clamp and to raise the rod B, and thereby 

‘ separate the carbon-points F, F’, and retain them 

‘in proper relation to each other. 

On November 14, 1877, these claims were rejected 
by the Patent Office as follows (Record, p. 1052): 

‘Claims 1 and 3 held to be fully met, as drawn, 
* Dy English patent 212, of 1852 the Slater & Wat- 
‘* son patent).”’ 

On November 18, 1877, the Ist and 3d claims 
above recited were erased and the present Ist claim 
of the reissue was inserted, and the patent allowed 
and issued on May 7, 1878. 

On April 14, 1879, application was made for re 
issue. The following new claims, among others, 
were made in the application (Reeord, pp. 1015, 
LOT6H) : 

5. In an electric lamp, the combination, with a 

‘ carbon-holder, of @ c/amp surrounding the carbon- 

we holder. said clamp adapted to be moved, and 

: thereby iQ) separate the carbon-points by electrical 

‘or magnetic action, substantially as herein set 
* forth. 

‘6. In an electric lamp, @ clamp adapted to grasp 

‘and movea carbon-holder, substantially as shown. 

7. In an- electric lamp, the combination with a 
‘clamp for separating the carbon-points of ap- 
‘paratus for limiting the separation of said points, 
substantiaily as shown. 

‘8. In an electric lamp, a clamp adapted to act 
‘‘through the influence of the electric current, 


~ 
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operating the lamp to separate the illuminating 
ri points.” 
On April Is, 1879. these elaims were rejected by 
the Patent Office, as follows (Record, p. 1017): 
‘*Claims 5, 6, 7and 8 are fully met by English” 
;* patent 654, of 1853 Staite of 1853).’ 


al 
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On the same day, claims 7 and 8 were erased by 
amendment, and claims 5 and 6 were amended into 
their present form (by changing the words ‘a 
clamp’ into the words ‘‘an annular clamp’’); to 
wit, 

(Record, p. LO17. } 

‘5. In an electric lamp, the combination, with a 
‘* carbon-holder, of an annular clamp surrounding 
‘the carbon-holder, said clamp adapted to be 

‘moved, and thereby to separate the carbon points 
‘‘ by electrical or magnetic action, substantially as 
‘ herein set forth. 

‘6. Inan electric lamp, Gi ann ual clamp adapted 
‘to grasp and move a carbon holder, substantially 
‘as shown.” 

The application was then allowed, and the patent 
reissued May 20, 1879, the specification still con- 
taining the paragraph recited above, wherein the 
patentee states that he does not limit himself nar- 
rowly to the ring D, Xe. 

On October 14, 1881, and after this suit was be- 
cun, disclaimer was entered as follows: 

(Record, p. 1018.) 

‘* Your petitioners, therefore, hereby enter their 
‘‘disclaimer to that part of the subject matter of 
‘* the specification and claims 1, 2, 3, 5and 6 of said 
‘* Letters Patent, which, being embraced within the 
‘* general language of the above-quoted paragraph, 
‘includes as within the invention of said Charles 
‘FP. Brush, clamping devices, substantially differ- 
‘‘ent in construction and mode of operation from 
‘* the ciamp D.”’ 


Rejected and erased claims land 3 of the orig: 
inal application were claims for subject matter 
differ nt rom the subject matter of claims 5 and 6 
of the present reissue. 

The subject matter of claim 1 of the original 
application was the clamp D or its equivalent, by 
means of which certain operations are performed sub- 


stantially as specified. The specification showed the 
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clamp D to be an annular clamp surrounding the 
carbon-holder and grasping it by angular impingt- 
ment upon its opposite sides, and the operation 
performed to be that of an equilibrium are lamp; 
but it expressly defined the phrase ‘‘equivalent”’ of 
the clamp D, within the meaning of the claims of 
the patent, to be ‘‘any device’ ‘*which would 
‘accomplish the same result.” This rejected and 
abandoned claim thus admitted of being construed, 
and would be properly construed, as covering any 
clamping device by MLE US of which the carbon- 
holder could be firmly held and pe rmitted to qradu- 
ally feed lhe carbon potnl (is Lhe Sve Was COl- 
sumed, Suchaclaim would be construed as inelud- 
ing the ice-tongs clamp of Roberts, and the double. 
jaw clamp of Slater & Watson, if those clamps 
could be operated so as to produce the described 
result, or as including the hook clamp and the fric- 
tion clamp of Staite (1853), or as ineluding the 
magnetic clamp of Grenet. 

Claims 5 and 6 of the reissue in suit do not under- 
take to reassert such broad claims. They are 
limited claims ; that is to say, they are claims fora 
clamp having the sfruclural characteristics of the 
clamp D, to wit, (he annular character and result- 
ing angular operation of thatclamp. This is the 
very language of the claims. It is the constrnetion 
put upon them by appellants and appellees’ experts 
alike. 


~ 
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As originally presented to the Patent Office in 
the reissue application, these claims 5 and 6 were 
not limited to the structural characteristics of the 
clamp D, but, like claims 1 and 8 ofthe original ap- 
plication, they were for any clamping device that 
would produce the result described. Like those 
original claims, they were rejected by the Patent 
Office, this time on Staite of 1853 (the hook clamp), 
and were only allowed after being limited by amend 
ment toa clamp having the structural character- 
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‘current, and then permitted fo come together as 
‘*soon as the current ceases.”’ This is no less than 
a claim for an electric lamp which, so long as the 
current passes, shall automatically maintain an are, 
and, when the current ceases, shall automatically 
get itself in readiness to re-form an are whenever a 
current shall pass again. ‘The claim includes 
winker lamps and equilibrium lamps indiscrimi- 
nately. It was properly rejected on Slater & 
Watson, and properly erased and withdrawn; but 
its withdrawal has no effect upon the validity of 
the reissue claim 5, which is limited to the use of 
the annular clamp with an electrical or magnetic 
agent capable of maintaining and of operating by 
an equilibrium or balance of forees—-an agent not 
found in Slater & Watson 

The ele dhie nis. therefore, of lhis claim ise hie (Li 
nular clamp, hig surrounded earbon-holder. bhie 
floor, and any electrical or magnetic age nt which 
will through thre clamp and DY lhe co ope ration of 
the floor do the le seribe d work Upon lhe carbon. 
holder in the described Way. 


The Construction of the ist Claim. 


‘‘In an electric lamp, the combination with the 
‘carbon-holder and core of a clamp surrounding 
‘“the carbon-holder, said clamp. being independent 
‘‘of the core, but adapted to be raised by a lifter 
‘secured thereto, substantially as set forth.” 


This claim, as limited by the disclaimer of Oct. 
l4,. ISS1, adds to the combination of the Sth claim 
the limitation that the annular clamp is to be inde- 
pendent of the core, but adapted to be raised by al 
lifter secured tO the core. 


Of course the claim covers the substitution for 
the core of any Known equivalent (such ‘as the mod- 
ified armatures before referred to), for the purpose 
of doing substantially the same work which the 
core does in the combination. 
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In order to make this claim invalid by making it 
include a combination of parts like that of Fig. 6,- 
which is admitted to be anticipated by the so called 
‘‘White’’ lamp,—the appellees have suggested 
several forced interpretations of the claim. 


|. They suggest that ‘‘secured thereto”? means 
‘secured to the clamp.’ But they admit that ‘it 
a: may equally well mean that the lifter is secured 


‘‘to the core.”’ 


2. They suggest that the claim is ‘‘ susceptible of 
‘*a construction’’ which makes the carbon-holder 
itself to be the lifter. which // és in Fig. 6. 

These views are refuted on pages 253-262 of our 
brief. 3 

The appellees may contend that the adjustable 
stop is an element of the first claim, on the ground 
that (as they, at one time certainly, endeavored to 
show) the combination of parts recited in that claim 
would not work practically without the presence of 
the adjustable stop. 

Our argument to show that the stop is not an 
element in the first claim is contained in pages 263- 
274 of our brief. 

The elements the refore of this claim are the core. 
the lifter, the Gh ular clamp, fhe surrounde d CaT- 
hon-holder and the floor, combined and operating 


as described. 


The construction of the 3d claim. 


‘* Tn an electric lamp, the combination of the core 
‘or armature C, the clamp D and adjustable stop 
‘*D’, or their equivalents, whereby the points of 
‘* carbons are separated from each other where an 
‘electrical current is established, prevented from 
‘‘ separating so far as to break the current, and 
‘‘ gradually fed together as the carbons are con- 
‘* sumed, substantially as described.” 
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This claim does bring in the stop as an element in 
combination with the core or armature and the an 
nular clamp, and by necessary implication it also 
brings in the floor and the carbon holder. 

Its construction is discussed on pages 275-276 of 
our brief. 

The function of the adjustable stop in the combi. 
nation is fully set out on pages 262-280 of the brief, 
together with the various contentions of appellees 
experts with reference thereto, and our refutation 
of the same. 

The elements therefore of this claim are the core. 
lhe annaula clamp, bhi adjustable slop. Lhe floor, 
and hae carhor holder. combined and operating (TS 
le S¢*) jhe d 

The second, seventh and eighth claims have been 
disclaimed (see p. 275 of the brief and p. 898 of the 
Record). . 

The fourth claim is not declared lhpon in the bill 
and not relied upon in this suit. 


The appellees’ contention that the 
Brush lamp is a stop-lamp and 
not an equilibrium lamp, and that 
it is practically inoperative and 
useless. 


As these two grounds of attack upon the patent 
have not been clearly discriminated from each 
other in the appellees’ evidence, and as our reply 
to them has been chiefly by the same body of 
evidence on our part, we have treated them to- 
gether in our brief and they occupy there pages 
276-481. 


A single witness for the appellees (Mr. Quimby) 
has undertaken to say that the Brush patent de- 
scribes, and purports to be for, a stop-lamp. The 
refutation of this appears at pages 272 and 273 of 
the brief, 
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The evidence of the appellees, under the present 
head, has been chiefly addressed to showing that 
whatever the patent may say as to the operation of 
the lamp which is described, the only operation of 
which it is practically capable (if, indeed, it is prac- 
tically capable of fhat) is the operation of a stop. 
lamp; and this, they undertook to say, was the 
fact *‘ with avy practically attainable perfection of 
** carbons, or Hy practically attainable uniformity 
‘* of current, or avy adjustment of the lamp, or the 
‘choice of avy dynamo known at the date of the 
‘ Brush patent, or with avy adjustment of current 
‘strength and resistance and electro-motive force 

‘of the dynamo.’ 

See Weston’s testimony, p. 811 Reeord, int. and 
ans. 216. 

It was unquestionably upon this theory of fact 
that the appellees prepared the whole defense on 
the construction of the patent and the question of 
infringement. 

This has been the great battle ground of the case; 
and right here the appellees have been completely 
routed. 

W hatever positions they afterwards took on 
these questions, were taken in the endeavor to 
cover their retreat; and from these also they were 
driven, as will be shown later. 

We have proved clearly and by an irresistible 
weight of evidence that the theory of fact on which 
the appellees prepared their defense on the con- 
struction of the patent and the question of in- 
fringement was a mistake, and that the lamp de 
scribed in the patent isa pe rhectly successful equi- 
librium lamp. 

The evidence of appellees’ experts as to the bad 
working of the Brush patent lamp was chiefly 
hased upon trials made by them with a lamp built 
by them in supposed accordance with the Brush 
specification, but with a clamp so formed that it 
would be apt to work badly in the way that they 
say it did work; this matter is discussed on p.ges 


276-281. 
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Their evidence describing how badly their brush 


lamp worked is quoted on pages 281-287. 


Their experiments were conducted without such 
exact ascertainment of the conditions they were 
working under as a scientific inquiry of that nature 
demanded. 

Brief, pp. 287-288. 

They seem to have assumed (as their case required 

them to do) that the lamp was intended to work as 


a stop-lamp, and to have tried to make it so work, 
with the result that they spoiled the operation. 
fs) 1ef. pp. 289-2090. 

All the alleged bad working might well be dis- 
missed without further discussion, in view of the 
admission appellees that the ILS¢ of (7 dash-pot 
with the lamp made it work perfectly well and in 
the manner described in the patent, 4. @., as an 
equilibrium lamp. 

For we show that the directions of the specifica- 
tion exc/ude such irregularities as they encountered, 
and that the dash-pot was well Known at the date 
of the patent asa means of remedying just such 
irregularities, if they should, under any conditions 
of working, tend to occur. 


Brief, pp. 290-297. 
but we accepted the issue of fact tendered by the 
appellees, and we proved practical, successful and 


satisfactory use as follows: 


ary or the Kranktlin Jnslitiute lamp (JiO dash-pot 
atlached) in and since the year 1877 at the Frank. 
lin Institute, Philadelphia. 


The brief on this part of our evidence covers pages 
297-324. 
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ag? of the NOL Jide lamp and another N ubstantially 


like if (via dash pol allache cf ” 
bhe first named lamp mas seni la the 


lustitute 


The 


brief on 


pa VPS 394-897 


this 


part 0) 


IIT. 


r our 


al Clereland. before 


Franklin 


PV le lence COoOVeTS 


(se of the NOL ¢ (Franklin lnestitute) lamp (f 
lhe Sterens Institute. Hoboken. in IS81. after this 


suil was commenced. 


The evidence 


pages 327-336. 


under 


* 


this 


head 


is discussed 


? 


OT 


The lamp was operated at the Stevens Institute 


as the sole means of lighting the large shop for 
three weeks. during which time President Morton 


testified to the fact 


that it was so In use, and said 


that its operation could be witnessed by any one 


who wished to do so. 


The appellees did not avail themselres of this 


iv ritatio ji. 


iV. 


TTs¢ of the Brush lamp hy P) of SS07 (TORS. 


This comprised a series of demonstrative trials 


(“4 nducted chiefly 


by 


Pre fess Tr 


(‘ross 


while 


the 


evidence in defense was going on, and testified to 


by him and others who witnessed them. 


“* Franklin 


They 
Lamp 


ferences 


were 


among 


trials 
with four different dynamos, involving dif- 


of 


the 


themselves 


as tO 


Institute 


resista Wee 


and 


other conditions tending to affect the working of 
the lamp. 


The trials were protracted, careful and thorough, 
and they demonstrated beyond question that the 


2 ha 


Franklin Institute Lamp (built according to the 


description of the Brush patent is capable of 


pi mole allay iN¢ ful Op ration “18 (ti electric are 
/anep, and is capable or operating, and when 


ay hhe Maa! 


pi Opt rly adjust tf, (hoe x Opt rote . 
the cepibe sf di thie pate ni Ms 1. hu (isi equilib) HIT (ij 
halanes or Saree g. fhe clamp sé sling sii] mally af OF 


near the Mooi 


The evidence describing these trials is referred to 
in our brief at pages 336-349. 


NO attem pt was made by appellees tO contradict 
or throw any doubt upon this evidence. 


They have ony attempted fo suggest erplana 
lions ot the fact that the tmals were so success. 
° me 
ful. 


Their first suggestion is that the Brush lamp may 
be made to work in the manner described in the 
patent ‘‘as a laboratory experiment,’ and that 
these trials may be so regarded. 

The answer to this is on pages 348-351 of the 
brief. 


Next, they attempted to show that the Franklin 
Institute Lamp was not like the Brush patent. 

The answer to this is (1), that the appellees began 
by admitting that the lamp was like the patent, 
and only tried to change their ground after the 
complainant's rebutter (including the proof of the 
successful operation of the lamp) has been put in; 
and (2) that the differences between the lamp and 
the patent are in fact slight and are mere matters of 
workmanship and immaterial. 


See pp. Sh6—366. 


They aslo suggest that our success may be° 


explained by the alleged fact that we used a 
larger resistance outside of the lamp than they 
did. But 


. « 
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|. This is not true. * We used various external 
resistance: SOMme Wiese and Some less than that 
which they used. 


2. If it were true, it would be immaterial. To 
increase resistance external to the lamp, is a 
recognized alternative for reducing the speed of the 
dynamo when you wish to reduce current strength. 
Both are known ways by which a given machine 
may be made to supply current suitably to different 
lamps, or to different adjustments of the same 
lamp 


3. Itis too late to raise sucha question. They 
took the position, in making the defence, that the 
Brush lamp could not be made to work with 
practical suecess in the manner described in the 
patent, no matter what dynamo, or what adjust. 
ment of current strength and resistance and 
electro motive force of thie dynamo Was used. 
From this position they have been driven by the 
proof, 

The evidence on these points is discussed at 
pages 367-375 of our brief. 


On the cross-examination of Prof. Cross. when 
the appellants’ case as to the successful practical 
operation of the Brush patent lamp as an equilib. 
rium lamp had been exhibited in evidence, the 
appellees shifled their ground and undertook to 
show that under such a choice of conditions as 
would give a good and steady light the Brash lamp 
could not be burned economically. 


If this were true in fact. it would not be material 
in law. 


But it is not true in fact. The evidence shows 
that the Brush lamp described in the patent, and 
with no dash-pot attached, is capable of burning 
satisfactorily in the manner described in the patent, 
and at the same time with unusual economy. 
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The more light that there is produced for a given 


expenditure of power, the more economical in burn 


ing is an electric lamp. 
Increased resistance at the are produces increased 


intensity of light. 
Therefore the more resistance there 1s in the are. 


itl proportion to the resistance of the whole circult, 


the more lighting work is being done by the current 


producing power expended; and the lower the re- 


sistance of a dynamo, other parts of the circuit re 


maining the same. the more economical will the ar 


rangement be 


~ 


On pages 370-534 we discuss this subject and ar- 


ray the evidence, which shows 


That in electric lighting by the use of the voltaic 
battery (before Brush’s invention) the resistance in 


the are was commonly less than 50 per cent. of the 


whole resistance. 
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That in the use of the Brush lamp in the competi | 
tive trial at the Franklin Institute in 1878, it gave, 
with the large Brush machine, are-resistance 51-60 


= 


per cent. of the whole: with the small Brush ar 


ranged for low resistance, arc-resistance 57 per cent 


of the whole: with the large Wallace machine, are 


resistance 30 per cent. of the whole: with the small 
Wallace machine, arc-resistance 35-39 per cent. of +f ’ 
the whole: with the Gramme machine, arc-resist ' 


ance 41-51 per cent. of the whole. 

That in the use of the Brush lamp by Professo 
Cross, there was, with the 9-inch Brush machine, 
arc-resistance of about 49 per cent. of the whole; 


with the Weston dynamo, arc-resistance about 58 
per cent. of the whole ; with the Franklin Institute 
dynamo.adjusted for low resistance, arc-resistance 

54-63 per cent. of the whole. 


So far, the figures show on the average no /7/e- 
riority in economy inthe use of the Brush lamp 
with the several dynamo-machines known before 


t 

| 

1 

and since the Brush patent, as compared with the “fi 


‘ 
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standard of economical are-lighting by battery, 
which preceded dynamo lighting. 


Mr. Pope says that ‘he appellees’ lamps, with the 
Weston dynamo, get arc-resistance 76 per cent. of 
the whole. 

But we show that with the Brush 12-inch dynamo 
the Brush lamp gives ure-resistance about 80 per 
cent. of the whole. 

This last proof appears in the trials by Professor 
Cross, and also, and especially, in the trials by Da- 
vis, Which are explained on pages 383-392. 


It became necessary to attack Davis or else give 
up the question of comparative economy for what 
it was worth. Accordingly the appellees attacked 
him (see pp. 392-403) ; but, we submit, withont sue- 
cess, as the brief will show. 

Indeed, the criticisms made upon his notes of ob- 
servations relate only to observations made prior to 
and in regard to a different dynamo from, those 
with the 12-inch dynamo, giving the arc-resistance 
of 80 per cent., to which we have referred ; the 
criticisms relating solely to his observations with 
the less economical of two adjustments of the lamp 
that he tried with that other dynamo. 


The subject of the economy of the Brush lamp as 
compared with other means of illumination adopted 
to the same uses, Known in 1878, is further dis- 
cussed in the brief at pages 403-419. 


The broad proposition (earnestly urged by appel- 
lees) that the Brush lamp did not fulfil the require- 
ments of a commercially successful lamp, because 
it could not be burned in series, is fully discussed 
at pages 419-451. 

We submit that the proposition is made out that 
the Brush commercial lamp of to-day is substan- 
tially the lamp of the patent, adapted (as all lamps 
must be adapted) to run in series, the adaptation 


enabling the lamp to operate in series exactly as it 
perates singly without the adaptation. 
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Comparison of Reissue with Original. 


! 


()] the claims relied Upon, the first and third ate 
copied from the original. the fifth and sixth 


appear for the first time in the reissue 


The validity of the fifth and sixth claims 1s dis 


cussed, and, we submit, established at pages 4382 of 


the brief. and “a1 paves SUPT 


Novelty. 


There are three heads of ey) iden e, for Lie appellees, 
all treated by them as going to want of novelty 
V1Z., 

The W hite Lamp 

The Slater & Watson patents. 

The Hayes Lamp 


The White Lamp has no clamp having the de 


scribed adaptation for lifting the carbon-rod (unde 
the regulating power of the core) when at one angle, 
and relaxing its hold on the carbon-rod when at 
another angle, nor is the power of the core com- 
municated to the clamp and through the clamp to 
the carbon-holder, nor is there any lifter; and the 


Brush operation does not proceed ; wherefore we 
submit that the claims relied upon are wholly un 
affected by this White lamp 


The Slater & Watson patents have no effect to 
anticipate any of the claims relied upon. 


See A; ref, pp. 134 438. 


ef They do not describe the annular clamp of the 
Brush claims with the adaptations or the operation 
of that clamp. They describe a stop lamp having: 
duplex clamping device, partly magnetic, partly 
mechanical, the carbon-rod being gripped between a 


>. 


ac ele 


<™“ 


in 
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pair of eyes or jaws swinging on a magnetic grip as 


a centre. 


rief. pp. 434, 435 


2. Those patents do not describe the e/ectrical o1 
magnetic age nf of the claims relied upon, Or any 
agent that operates, or 1s capable of operating, on 
the principle of equilibrium, or that maintains or is 
capable ot maintaining a continuous regulation of 
the are 

srief. 4. 5f) 


>. Those patents ada nay on ribe the lifter of the 
Ist claim 
Brief. p. 436 


The question of the put ntability of the Brush 
lamp in view of the Slater & Watson patents and the 
Willis and Saladin clutches presents no difficulty, 
because the differences between the Brush lamp and 
these old devices, besides being marked differences 
structurally, are attended with results introducing 
a radically different principle and mode of operation 
into the combination, calling for capacities and 
adaptations of the parts, and particularly of the an 
nular clamp, not needed or sought or attained 
before, and rationally a eount ng for the great suc 
cess of the Brush lamp 


See Brief, pp. 436-439 

In this connection we wish to call the attention of 
the Court to the very pertinent language of Judge 
BLATCHEORD in Wooster v. Blake (22 Off. Gaz.. 1132, 
11333). 

‘‘In regard to claim 1 and other features in the 
‘“natent, much is said in the evidence on the part of 
‘‘the defendants as to the obvious character of this 
‘‘or that arrangement, and that any mechanic would 
“know enough todothis or that. This is the often 
ar repeated story in belittling inventions. The inven- 
‘ tion consists primarily in finding out what mechan- 
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‘ical Operation is necessary to produce the practical 
‘result arrived at. When such operation is hit 
“upon the mechanical work is easy. It is easy, 


‘“when the mechanical operation is seen, to, say 
‘that it was obvious that certain mechanical ar- 


‘“rangements would effect it: but mechanical. 


‘arrangements are tried and tried in vain to reach 
‘‘a practical result, because the mechanical op 
‘eration which is to effect such result 1s not yel 
‘seen. In looking at the completed thing, the 
‘mechanical operation is there, but the inventor, 
‘though he knew all about cams and levers and 
‘‘other mechanical arrangements, did not have in 
‘advance before him the coveted mechanical Opera 
‘*tion.”’ 


See also Yale Lock Mr a. Co. V. Norwich 
Nat. Bank. 6 F. R. 377. 385. 


The Hayes Lamp. 


The Hayes lamp, in its original and temporary 
form, Is an alleged. embodiment of the Brush in 
vention, by one Charles H. Hayes, in the summer 
of 1876, prior to the date of Brush’s invention, at 
the works of Wallace & Sons, manufacturers of 
electrical supplies at Ansonia, Conn 


Brush's date of invention is the summer of 1877. 


The character and use of the Hayes lamp (for one 
only was built), and its bearing on the patent in suit, 
is fully discussed at pages 3 to 97 of our brief. 


We submit in t 


ie first place that It is there made 
out that the Hayes lamp must be regarded as an 
unsuccessful and abandoned experiment within the 
meaning of the patent law, and therefore that it 
has no effect whatever upon the patent in suit. 


Meg 
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The Hayes lamp is not proved to have been as- 
sembled in any form ‘‘so as to burn” prior to July 
25, 1876. 

it was built; it was tested and tried, alterations 
were made in it, and some time ‘in September, 
I876,"’ it attained the form relied upon by appel- 
lees,.and on the 16th of that month it was taken to 
pieces and disappeared as an embodiment of the 
Brush invention, even from appellee's point of 
view and WAS nevel rebuilt | reproduced or re- 
turned to by its originators until the exhibit was 


built for use in this case 


It was not what its originators were looking for : 
7 did not reach the porn of suecessful COnSUMMA 
mation ; it was of no practical utility; It was a 
step taken in a long line of experimental work, 
taken tentatively and quickly abandoned and never 
returned to; its use was essentially experimental ; 
its life during the unproved days or weeks of its 
existence was a series of trials, alterations and 
changes, ending in final .breaking up and sbandon 
ment of the combination: while its originators 
entered othe helads. and sought oTthel solutions of 


the problem 


lt is not proved to have operated in 1876, or to be 
capable of operating to-day, in the manner de- 
scribed in the Brush patent; the floor was opera 
tively absent from the combination 


Brief, pp 70-78 


it embodied practical defects in its construction 
that are sufficient to account for its failure and 
abandonment: a square clamp and rod, a clamp 
with reversed leverage, a steel clamp with a brass 
rod, a spring bearing down on the clamp and inter- 
fering with its operation. 


Brief, pp. 73, 79, 78. 
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It was, as a matter of fact, superseded by reason 
of these defects, the remedies for them not being 
known to its constructors. 

Brief, pp. 24-27, 73, 74. 

After two years of continuous experimenting on 
various styles of are lamps, Wallace & Sons went 
into the manufacture and sale of the plate lamp, an 
entirely different class of lamp ; and with that lamp 
late in 1578 entered into competition in the market 
with the Brush Company, which was then putting 
out lamps like the lamp of the patent. 


Brief, pp. 16-19 


The plate lamp was a commercial failure, and 
Wallace & Sons disappeared from the market as 
manufacturers of are lamps. 


Brief, ) LS. 


Beyond all controversy, the Hayes lamp in its 
early and temporary form, in the practical trials 
made of itat Wallace & Sons’, was. a substantial 
failure; not worth enongh to build; not worth 
enough to exhibit; not worth enough to patent: 
not worth enough ever to duplicate ; not worth 
enough even to preserve as a piece of mechanism, 
or as a curiosity - not worth enough ever to return 
or revert to. Even the brass was used for other 
lamps, to wit, part for the lamp Known about the 
works later as the ‘‘ Hayes Lamp,”’ and part for an 
1878 experimental lamp of Jolin King’s. 


brief, pp. 9 Ad. 


With the strongest inducements to make a suc 
cess of it if they could, they abandoned it. 

These views apply to all that there was in Hay,es’ 
structure. [ft was a unit. It was an abandoned 
experiment asa whole. It cannot affect any one of 
the claims relied upon. 

See BLATCHFORD, ./., in 


Putnam v. Holle nder. lv Blatchf.. 4s. 
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ln the allernative we submit that if the Hayes 
amp in its early form must, in the judgment of the 
Court, stand as a part of the state of the art, then 
the patent in suit should be so construed as to 
stand and be goodand valid for what Hayes did not 
invent, but what Brush did invent, if the patent is 
reasonably capable of such a construction, or can by 
disclaimer be made capable of such a construction. 


We submit that Brush invented an organized 
combination of parts constituting a commercially 
successful equilibrium are lamp, said combina- 
tion involving as a necessary and essential part 
thereof an annular or ring clamp acting upon a sur- 
rounded cylindrical rod ; whereas Hayes invented a 
lamp organization the essential part of which was a 
square clamp acting upon a square rod, and which 
lamp organization never was a commercial success 
or in any sense a practical success, amd was, in fact, 
a practical failure and was abandoned as such. 

The Brush structure is distinctly different from 
the Hayes structure. The mode of operation of the 
Brush parts is distinctly different from the mode of 
operation of the Hayes parts, and the difference in 
results is so great that the one was a conspicuous 
commercial and scientific success and the other was 
an unknown and unnoticed failure 


Brief, pp. 5D—-62 


The testimony in the case shows that the Brush: 


annular or ring clamp in the Brush combinations 
possesses just that peculiar delicacy of operation 
which is essential to success in an equilibriam are 
lamp, and without which failure is inevitable. 


Bi ief, pp. 62-69. 


The patent in suit when considered in the light of 
the disclaimers filed since its issue, and the proceed- 
ings inthe Patent Office before its issue, is clearly 
and reasonably capable of a construction limiting its 
scope to the combinations recited when the clamp Is 
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substantially in construction and mode of operation 
the annular or ring clamp D. 


Brief. pp. 69-81. 


The authorities support the position of the appel 
lants here. 


Brief, pp. S1-07. 


Appellees’ Lamps. 


Defendants’ Old Lamp is described and figured at 
pages 440 and 441 of our brief. 

Defendants’ New Lamp is described and figured 
at pages 442 and 443 of our brief. 


Infringement of the 6th Claim. 


‘In an electric lamp, an annular clamp adapted 
‘*to grasp and move a carbon-holder substantially 
‘‘as shown.” 


Infringement of this claim by the iiSse both of the 
old lamp and of the new lamp is discussed and, we 
submit, made out at pages 444—445 of our brief. 


It is admitted that there is no difference material] 
to the question of infringement of this claim be 
tween the two forms of appellees’ lamps. 


Appellees, In then evidence n defense, 
proved that their lamps, both the old and 
the new form, operated by an equilibrium or bal. 
ance of forces, the armature and, through 
the interposition of the clamp, the carbon-rod beitig 
at every moment free to move in either direction 
if the current varied from any canse whatever. 
They tried to escape the charge of infringement by 
showing that the Brush lamp worked, in fact, asa 


stop-lamp, and that the Brush specification was 
capable of a construction consistent with that opera- 
tion. In this view of the Brush lamp and of the 
Brush specification they were in error as has been 
shown, and this effort to escape the charge of in- 
fringement fails. 


See /39 ies. }). 447. 


In their evidence in rebutter of our reply, appel 
lees advanced a new theory of non-infringement. 

They said that a careful observation, by the use 
of aw CTOsSS hair telescope and <l cal anometer contact- 
detector, of the feeding operations of lheir own lamps 
adjusted for commercial use, showed that the feed- 
ing proceeded by successive acts of overfeeding, 
taking place intermittently, but so slight as not to 
interfere with as uniform a steadiness of the are as 
that of the Brush lamp burning under ordinarily 
favorable conditions, the clamp rising above the 
floor after each act of overfeeding and gradually 
settling down again, being out of contact with the 
floor half or more than half the time 


This position is understood to relate only to 
the new lamp. 


We proved that appellees’ lamps, where adjusted 
for a shortel are. were capable of feeding and did 
feed without perceptible intermittence, and with the 
clamp on the floor substantially all the time; that 
when the feeding became perceptibly intermittent 
as described [by appellees’ experts, it was because 
the lamp was adjusted for a longer are in order to 
vet a stronger light: and this adjustment for a 
lounger are necessarily involved a sacrifice of ste adi 
ness in some degree, forit isan adjustment in which 
the normal current produces a greater separating 
movement of the parts to form the are, and conse- 
quently each variation of the current in operation 
produces a proportionately greater movement of the 
parts 


The whole question is one of degree—a question 
of sacrificing perfection of uniformity of feed, and 
consequently wniformily of light to the advantage 
of increasing the length of are, and consequently 
the amount of light, for a given expenditure of 


pow er. 


\ ppellees’ lamp, whether it Is used under one or 
the other of these two described conditions, is work 
ing all the time upon the same substantial mode of 
operation; that is to say, the carbon-rod is held 
under a substantially constant equilibrium of forces, 
the feeding of the carbon taking place in accord 
ance with variations in the current, and the carbon 
rod being fed through the ring clamp in which it 1s 
held, substantially in the manner described in the 
Brush patent, and which distinguishes the Brush 
lamp from all its predecessors, 


See f}) en. pp. $44) ADD 


Appellees experts suggested Ohe more theory of 
non-infringement, to wit, that the word *‘ annular’ 
of the claim might mean capable of working round, 
whereby new edges of the clamp would grip the 
rod: but this calls for no serious consideration 


See fi) Ley, pp. 454. 455 


Infringement of the 5th claim. 


‘‘In an electric lamp, the combination, with the 
‘carbon holder, of an annular clamp surrounding 
‘*the carbon-holder, said clamp adapted to be 
“moved, and thereby to separate the carbon points 
‘by electrical or magnetic action, substantially as 
‘*herein set forth.’ ' 


This question of the infringement of this claim is 
discussed and, we submit, is made out at pages 456 


173 of our bref 


+] 


It is admitted that for the purposes of that ques- 
tion there is no material difference between the old 


and the new forms of appellee's lamps 


All that has been said under the head of infringe- 
ment of the 6th claim is equally applicable to the 
oth claim, so far as the element of the clamp and 
its combination with the carbon rod is concerned. 


spe Brief. }). 1H 


The additional question for the purposes of the 
Sth claim is, whether the appellees employ an elec- 
tric or magnetic agent which has substantially the 
same operation in the combination as that which 
the corresponding agent described in the Brush 


patent has. 


That operation is the operation of an electric or 
magnetic agent whose essential characteristic is, for 
a uniform current, a substantially uniform attrac- 
tion throughout the range of traverse of the electri- 
cally or magnetically moving part, whereby an 
equilibrium or balance of forees acting upon the 
clamp and carbon is possible and is maintained. 


That this is substantially the characteristic and 
this the operation of the magnetic agent of the up 
pellees’ lamps, is proved by appellees themselves. 


See Brief, p. 407 


Appellees sought to avoid the charge of infringe- 
ment by denying that the operation of their magnets 
and armatures was the same as that of a solenoid 
and core. declaring that their armatures moved 
under a uniform magnetic attraction for a uniform 
current, while a core moved under a constantly in- 
creasing magnetic attraction for a uniform current. 


See Brief, pp. 157-466. 


This whole matter is shown by appellees’ proofs 
to be simply a matter of degree of uniformity of 
pull for a uniform current. 
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This alleged new operation, to wit, the recession 
of the armature, such as it is, and for all it was 
worth. was old in the art at the date of the original 
Brush patent, being embodied in the Carre lamp. 


See BY, et. pp. AY DOG. 


The fact that appellees’ lamps are both of them 
patented as improvements In the art, is of no avail 


to them on the question of infringement. 


See Brief. nm. DOL 


lf the contention of appellees’ experts that the 
adjustable Stop IS a hecessary element of this claim 
be adopted by the Court, appellees have embodied 
that element in their lamps in the form of a known 


eq ult alent. 


see h39 ref, ) SOG. 


Infringement of the 3d Claim. 


‘In an electric lamp, the combination of the core 
‘orarmature C, the clamp D and the adjustable 
‘* stop D’, or their equivalents, whereby thé points 
‘ of the carbons are separated from each other when 

an electrical eurrent is established, prevented 
‘‘ from separating so far as to break the current, and 
‘‘ gradually fed together as the carbons are con- 
‘** sumed, substantially as described.”’ 

To which is added by the operation of the second 
disclaimer : 

When the core or armature raises the clamp by 

‘+a lifter secured to such core or armature, substan 
‘ tially as described.”’ 


No question of infringement is presented under 
this claim additional to questions already fully con- 
sidered, except the question whether there is in the 
two forms of appellees’ lamps the adjustable stop 
D’ of the claim, or its equivalent 


, 
45 
* 


Defendants’ Old Lamp clearly contains the adjust- 
able stop of this third claim for all the purposes for 
which that stop is claimed. Itis the long shanked 
screw extending down through the case. 

See Brief, pp. 507-508, 


Defendants’ New Lamp contains two devices that 
are severally the equivalent of the adjustable stop 
of the claim. 


The lower spool of the electro-magnet serves as 
such a Sto}. 
See Brief, pp. 508-510 
The adjustable down-pulling spring serves as such 
a stop, having been a known equivalent at the date 
of the Brush original patent for the adjustable stop 
of the claim. 
See B lef, }). 10 


We submit, in conclusion, that the appellants are 
entitled to a reversal of the decree of the lower 
Court and a direction to said Court to enter the de- 
cree prayed for in the bill under the 6th, 5th, Ist 
and 3d claims of the reissue patent in suit. 


W. H. KENYON, 
WM.C. WITTER, 
of (av nsel for Appe llants. 


